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Hil hing Companys 


‘Roofing a0 Siding 


APM (Asbestos Protected Metal) is pel 
manent, involves no maintenance nor de 
preciation charges, is rust-proof, fire-resist 
ing, and does not require paint. 

A P Mis made of a specially annealed steel 
sheet, completely enveloped in asphalt into 
which is imbedded pure asbestos felt 
while the asphalt is hot. 

A P Mis made in various forms (corrugated, 
flat, beaded, clapboard siding, etc.) and sey 
eral permanent colors and white. 

No other material is so well adapted to the 
construction of industrial buildings of a 
permanent nature as it combines the strength 
and lightness of steel with the longevity 
of Asphalt and Asbestos. 


We will send you a process sample 
to prove this Booklet 1053. too. 
Write for both today. 


Aghestos Protected Metal Compamy 


Hethlehem 
Steel Co, 
South 
Bethlehem, Pa 
APM Roofing 





Buying—ENGINEERE RING NEW S—NSection 


Lackawanna Steel Sheet Piling Drive , 
to 35-Foot Depth in Cofferdam Work, 
Pulled After Serving Its Purpose and 
Found to be in Prime Condition for Reuse 


‘This evidence of Lackawanna su- 
periority comes from the McKelvey- 
Hine Co., Pittsburgh, in connection 
with the construction of concrete 
piers for a new P. & L. E. Ry. ware- 
house in that city. The 14-in. Lack- 
awanna Arched-Web sections shown 
drove their entire length in an aver- 
age of less than 3 minutes each, and 
the completed cofferdam was exca- 
vated to within 3 feet of the bottoms 
of the piling sections. Upon comple- 
tion of the piers, the steel sheet pil- 
ing sections were pulled by an in- 
verted McKiernan-Terry Hammer 
suspended from a locomotive crane 
as shown. The average time for 
starting and pulling was about |} 
minutes for each piling section. 


Observe particularly the straight- 
ness and perfect interlocks. 


Recovery and reuse of Lacka- 
wanna Steel Sheet Piling in succes- 
sive temporary installations is com- 
mon practice, and we can cite num- 
erous cases where this sheet piling 
still met difficult requirements after 
eight previous installations. 


The advice of our Steel Sheet Pil- 
ing Engineers and a copy of our book 
““Lackawanna Steel Sheet Piling” are 
free to managing engineers. 


|ACKAWANNA STEEL (OMPANY 


General Sales Office and Works: 
Lackawanna, N. Y. 


NEW YORK CHICAGO 
BOSTON DETROIT 
BUFFALO ST. LOUIS 
PHILADELPHIA ATLANTA 
CLEVELAND SAN FRANCISCO 
CINCINNATI 


Licensees for the manufacture of Lackawanna 
Steel Sheet Piling 

For Great Britain and British Colonies in the Easter 
Hemisphere, Cargo-Fleet-Iron Co., Ltd., Middl 
borough, England. For France, Italy, Spain, Fren 
Colonies and Protectorates, Italian Colonies an 
Spanish Colonies in the Eastern Hemisphere: Cie D 
Forges & Aciéries de la Marine et d’' Homécourt, Pari 
France. 

9°07 









VOLUME 75 MAY 4, 


LyneeuenenenennenDunenenevenuneneneeneneneaaennnesenoenenncencnsneroceaenencnrenpenanacenaencuscinenecernonscunenenneeeecensnneneeDeRDeseeeneEeEEEOAUGGeAeERDORPRERERERTERERr ENED tes reno viiveeneeeroenuseenssesonnoegsnneneerouneneaneneeenenicnonesernticoserenvense 


1916 NUMBER 18 


MPT HUEODEneneneannnnenensnnnnennsseereoetsnenenenenansesensnneenesaieesens 


Experience and Costs in Making 
Concrete-Bridge Units 


By Horace M. HoutmMes* 





SY NOPSIS—Evceptionally well laid out casting 
jard. Special measures required in making floor 
units. Reinforcing steel was bent, wired together 
in “cages” and set in Jorm as one piece. Number 
of times forms were used, Concreting economies, 
Labor cost of making and han lling 2,940 piles and 


} 665 slabs. 





The completion of the long unit-constructed conerete 
highway trestle across the Yolo bypass in the Sacramento 
Valley in California is to be celebrated on May 12. The 


construction of the trestle was treated in Engineering 
News, Feb. 24, 1916, p. 358. The present article tells 
how the concrete piles and floor slabs were made and how 
uuch they cost. The trestle—built for the California 
Highway Commission—is 3 mi. long and involved the 








WackuPerintendent of the Graff Construction Co., Seattle, 





making and driving of 2,940 precast piles, 14x14 in. in 
section and 382 to 50 ft. long, and the making, handling 
and setting in the bridge of 3,665 concrete tloor units or 
slabs weighing 5 to 6 tons each. The piles contained 
d,170 « u.vd. of concrete and 627 tons of reinforcing steel, 
and the slabs 10,530 « ud. of concrete and 1,118 tons of 
steel. 

For the manufacturing of these piles and slabs a 
casting yard was located i, mi. bevond one end of the 
bridge, the site being the nearest location to the bridge 
that was protected by a levee from the flood waters of 
the Yolo -tlood basin. The important features of the 


aay — i r 


FIG. 1. VIEW OF CASTING YARD FROM SAND AND ROCK BUNKER 


casting yard were the convenient track arrangement, with 
connections to the Southern Pacific Co., a 1,000-bbl. 
cement shed, a 250-cu.yd. sand and rock bunker, a 
30-cu.yd. per hr. bucket elevator from a track pit to the 
bunker, a 1-yd. batch concrete mixer and a 20-ton loco- 
motive crane with a 50-ft. boom. The plan of the yard is 
shown in Figs. 1 and 2. 
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For the casting of these 2,940 concrete piles and 3,665 
floor units both steel and wooden forms were considered; 
but it was decided to use 2-in. wooden forms throughout 
the of lumber and the ease of 
ease of making alterations and repairs and 
of increasing the number of the forms needed. 


account of low 


obtaining it, 


on cost 


The daily 


Southern Pacific Ry 


Sforage 


’ State 
Space 


Engineers 3S 1 
Quarters Sy C 


€ 
eitppreimereremeeslse werd oth pe 
Water Shed _ shee Je Forrrs. ee 
in “pareve. Ss ——— ss 
a “So Mixer” ap 
8888 Wizter Tach aa enn 


ssuce a - 
Gamp Ofrice ‘Reirforcing-Stee/ 
? bending Benches 


Standard - Gage 
Locomotive -Crane 








FIG. 2. LAYOUT OF YARD WHERE CONCRETE 


WERE CAST 


production of piles was 20, and this in conjunction with 
the requirement of the specifications that the piles should 
cure 30 days being moved from the forms deter- 
A total of 
for the pile forms, 
The bottom part of 
the pile forms was stationary and was used 5 times; as 
for the side forms, 75 pairs were kept on hand, and these 
were used 19 times before replacing. 

To follow up with the deck at the same rate as the 
ryt. progressed required floor units for an average 
of 5 spans per day, or 25 finished floor units per day. 
The specifications set no length of time the floor units 
should cure before being removed from the forms, so 10 
days was decided to be sufficient, and 250 forms were 
built for the floor units. The pile and floor-unit forms 
were so arranged that concrete could be placed in any of 
them from a bottom-dump concrete bucket hanging from 
the 50-ft. boom of the locomotive crane; and they were 
so spaced that when the forms were set up ready for 
concrete they presented an area that required no close 
spotting of the concrete bucket, as any excess concrete 
falling into one form could easily be pushed over into the 
adjacent form. This arrangement proved of great value 
in filling the forms. The bottoms of all forms rested on 
wooden sills, to provide for leveling up with wedges if 
unequal settlement occurred. 


before 
mined that 600 pile forms were necessary. 
1%7% M ft. b.m. of was used 
exclusive of the mudsills required. 


lumber 


) 


DETAILS OF ForMs 


FLoor-UNIT 

The floor-unit forms, on account of the recess between 
the beams making a space surrounded by concrete on all 
sides but one, presented the problem of building a form 
that would not bind with the swelling of the wood and 
would permit the picking up of the floor unit free from, 
and without disturbing, this bottom form. 


The binding 
due to swelling was overcome by 


making the sides and 
ends of the recess form separate from the top and hinging 
them so that they could be swung slightly away from the 
concrete as soon as it obtained its initial set (Fig. 3 

The method of preparing the floor forms for concrete was 
as follows: The reinforcing steel for one floor unit, having 
been bent, made up and wired together in the steel yard, 
was set as one piece on the bottom of the floor-unit form. 
The sides of the form were set up and wedged to position 
and the boards placed over the space between the adjacent 
forms. Pieces of 214-in. pipe were placed to form the 
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3-in. dowel holes, and the form was ready. The | 
the dowel holes were removed 12 hr. after {i! 
forms. Also at this time the boards forming t! 
surfaces of the beams were loosened. The side fo; 
removed after 48 hr., and the concrete slabs were pi 
the forms and carried to the storage yard at the e1 
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FIG. 3. CROSS-SECTION OF 
FLOOR-UNIT FORM 


days. The forms were well oiled every other time use| 
the canvas strips over cracks were painted with tallow 
boards forming the inside surface of the slab were loos 
12 hr. after concrete was poured, so that when re: 
the slab could be picked up without disturbing 
bottom form. 

one units 
set of 250 bottom forms, 
14 times each. 


3.665 floor made with but 


which were filled with co: 


were 


Lumber for forms amounted to 166 M ft. b.m. 
of mudsills). 


ForRMS FOR THE CAPS OF THE BENTS 


As but one-half of the length of the bent cap was 
at a time, there were 1,470 of these half-caps to « 
Each concrete pile when cast was provided with a 1 
hole through the pile 22 in. below the head. This 
was to contain a bolt to support the cap-form sills. 
side forms for the caps were stripped after 48 lr., 
bottom forms after 8 to 10 days. The bottom forms \ 


used 10 times, and 140 forms were required: 85 set 
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rms were used 17 times. There was 33 M ft. b.m. 
er in these cap forms. 
labor cost of making, setting up and removing the 
or the piles and floor units was 2c. per square foot 
rete surface covered with forms. 
2.000 tons of reinforcing steel was on the job 
any concrete was poured. It was unloaded from 
rs by the locomotive crane, special provision having 
made to have it shipped with timbers under and 
en the bundles of bars, to make possible the attach- 
t of the unloading chains. 
r both the piles and the floor units the steel for a 
was bent, wired together and entirely prepared on 
wnches and horses in the steel yard adjacent to the forms. 
These prepared units, or “cages,” were transferred from 


the storage piles in the steel yard to the forms on two- 
wheeled pushearts. As an average day’s work of bending, 
wiring together and transferring to storage piles and to 
the forms, 17 men at a total wage of $52.50 per day would 
perform these operations on 24 of the 620-lb. floor-unit 
“cages.” and 8 men at a total wage of $28.40 per day 
would perform these operations on 20 of the 163-lb. 40-ft. 
pile “cages.” As in the case of the formwork, the daily 
repetition of the same operations resulted in doing exact 
and low-cost work. The steel for the bent caps was bent 
in the yard and wired together in bundles for ease of 
transportation, the assembling being done on the cap 
form. 


HanpLING CONCRETE MATERIALS AND CastIna UNITs 


Sand and crushed rock for the concrete were received 
in bottom-dump cars and handled by the bucket elevator 
from a pit to the bunker. From the bunker these mate- 
rials were handled by gravity into the measuring hopper 
of the 1-yd. batch mixer. The mixer discharged into a 
1-vd. bottom-dump bucket resting on a small flat-car that 
was transported through the center of the yard by an 
endless cable operated by a reversible hoist. From the 
cars the buckets of concrete were handled to the forms by 
the locomotive crane. 

A considerable part of the concreting was done at 
night, so as to give the crane an opportunity in the day- 
light to load for transportation the cured piles and floor 
units. As fast as the piles and floor units cured, they 
were lifted from the forms by the crane and transported 
to storage piles at one end of the vard, from which they 
were loaded as needed. No difficulty or breakage was 
experienced in the general practice of picking up the floor 
‘labs from the forms on the eleventh day after they were 
cast. A double sling with spreader was used on the crane 
fall block, so that the stress was vertical from the lifting 
eves of the floor units. The piles were lifted with a 
double sling hooked around the piles at about the quarter- 
points, 

The concrete piles and floor units were hauled from the 
casting yard to their place in the bridge on a single track 
of 3-ft. gage, with passing tracks as needed, using a 5-ton 
and a %-ton gasoline locomotive made by the Milwaukee 


Locomotive Co. A summary of this hauling is as follows: 





Labor Cost Labor 

of Loading Tons Ton-Miles Cost per 

Item and Hauling Hauled of Hauling Ton-Mile 
-,940 concrete piles.. $1,918 10,467 26,482 $0.073 
665 concrete slabs.. 1,770 21,317 53,932 -033 
"$3,688 31,784 80,414 $0.046 


To keep the track clear for serving the piledriver, the 
setting of the floor units was somewhat hindered and was 
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more or less intermittent. In one run of eighteen 8-h1 
shifts 897 floor units were unloaded by the traveler and 
set in the trestle by a gang of 11 men at a labor cost ot 
lie. per ton for 4,777 tons. Placing the tie-plates 
hetween the slabs and filling the joints with grout for 
these 897 slabs cost 13c. per ton of slabs handled. 

The contract for the construction of the concrete trestl 
was executed by the Graff Construction Co., Seattle, 
Wash. 
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Iron- and Manganese-Removal 
Tests, Lawrence, Kan. 


Tests of the removal of iron and manganese from wate! 
by aération, sedimentation and filtration were made at 
Lawrence, Kan., in the summers of 1914 and 1915 
These tests gave such encouraging results that the city 
feels warranted in constructing an iron-removal plant and 
has recently asked engineers to apply (up to Apr. 24) 
for the task of designing and constructing it. 

The Lawrence tests were made by the State Chemical 
Research Division of the University of Kansas, W. A. 
Whitaker, Director, by James Schwab. Prof. C. C. 
Young, of the Water and Sewage Laboratory of the 
State Board of Health, assisted in directing the work. 
Prof. C. A. Haskins is engineer of the Water and Sewage 
Division of the Board. The notes here given are the sub- 
stance of a summary of the tests soon to appear in Engi 
neering Bulletin No. 7 of the University of Kansas: 

The water for the City of Lawrence, Kan., is secured 
from wells 35 to 50 ft. deep, piercing the débris deposited 
by the Kansas River. This water is quite hard and con- 
tains large quantities of iron in solution, varying from 11 
to 20 p.p.m., and also contains about 1 p.p.m. of man- 
ganese. A treatment consisting of a limited aération and 
18 hr. sedimentation on the continuous-flow plan, in un- 
covered basins, removes a large part of the iron, but there 
is an average remaining of 4 to 6 p.p.m. 

The experimental plant consisted of an aérating tower, 
sedimentation basin and rapid sand filter. The aération 
tower was 3 ft. in diameter by 10 ft. high and was con- 
structed of galvanized iron. The sedimentation basin con- 
sisted of eight 50-gal. barrels connected in series. The filter 
was a 1x2x10-ft. galvanized-iron tank, fitted with Wheeler 
underdrains, a wash-water trough, loss-of-head gages and 
30 in. of sand with an effective size of 0.35 mm. and a 
uniformity coefficient of 1.7. 

Ten experiments were attempted for removal of iron 
by plain aération, sedimentation and filtration, and by 
aération on coke breeze, sedimentation and _ filtration. 


From these experiments the following conclusions were 
drawn: 1. Lawrence water can be freed from iron by 
aération, sedimentation and filtration. 2. Two hours’ 
sedimentation in well-baffled basins, after aération and 
before filtration, should be allowed. 3. Rapid sand filters 
may be used at higher rates than are or linarily accorded 
for filtering water for bacteria removal. 4. The man- 
ganese is only slightly affected by the treatment. 5. The 
coke trickling filter is an efficient aérator and is an excel- 
lent pre-filter, but is not necessary to precipitate the iron. 
6. The manganese is not reduced by the action of the coke 
trickling filter, except for the slight removal affected by 
aération. %. The coke filter may be used continuously 
over long periods of time before the deposits become so 


thick that it breaks and requires flushing. 
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Ballasting Track by Contra 


SY NOPSIS—How a new system of letting con- 
tracts for track-ballasting worked on the Missouri 
Pacific Ry. 


Ballasting railway track by contract under a system 
that includes the excavating, loading, hauling, distribut- 
ing and placing of the ballast is a very unusual feature in 
railway-maintenance work. It is even more unusual than 
the mere placing of the ballast by contract, which method 
has been employed to a limited extent. The comprehen- 
sive system first noted was employed on an extensive 
mileage of the Missouri Pacific Ry. during 1910-11. This 
is believed to be the only case where such a comprehensive 
system of ballasting by contract has been employed by 
a trunk-line railway. 

There was a marked saving in cost as compared with 
similar work done by company forces in the ordinary way. 
The results were satisfactory, but the system was aban- 
doned owing to a reorganization of the railway. There 
Was some opposition to it at first; the operating depart- 
ment was inclined to regard the handling of contractors’ 
trains as a hazard to traffic, and the maintenance depart- 
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BALLAST CROSS-SECTIONS DURING 
ment held that ballast could be put in the track better and 
more cheaply by the railway forces than by a contractor. 
The results of experience, however, were considered to 
show that these objections were without good foundation. 

In 1908 the Missouri Pacific Ry. had about 1,800 mi. 
of main line ballasted only with earth and requiring 
proper ballast. The company’s force and equipment 
being insufficient to carry out the work as rapidly as 
desired, it was suggested that the ballasting might be 
done by contract. M. L. Byers was at that time Chief 
Engineer of Maintenance of Way, and R. H. Ford was 
Principal Assistant Engineer. 

Inquiry failed to provide information as to similar 
practice on other lines, so the method of putting the 
plan into effect had to be worked out as a new problem. 
Several contractors were invited to bid and were taken 
over the lines, but most of them considered the method 
impracticable and only two submitted bids. The first 
contracts were let to the L. J. Smith Construction Co., of 
Kansas City, Mo., and later the Hodges-Downey Con- 
struction Co., of Birmingham, Ala., took some of the 
work. The contracts were continued from year to year 
for three years. The former company ballasted about 
1,500 mi. of track, and the latter about 500 mi. 

The railway company’s standard construction contract 
was employed, being modified to suit the special condi- 
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BALLASTING 


tions. It provided (as for other work) that the 
should have the right to employ at the con: 
expense such men and means as its engineer sly 
sider necessary to complete the work within 
limit. Also that in such case it might make us 
contractor’s plant. The contract specified tly 
of line to be ballasted and the location of t}, 
pits. It divided the price into two items—« 
loading, hauling and unloading, the other for a; 
the ballast (including the raising of track). A s 
item covered the renewa: of ties. 

The contract provided that where the ballasi 
hauled and applied by the contractor, the quantit 
for would be that required for the minimum 
section (on a drawing that formed part of the cont 
regardless of any excess that might be unloaded.  \\ 
the ballast was hauled and unloaded by the cont: 
and applied by the company, the quantity paid fo 
to be on the basis of car measurements niade at the point 
of unloading by the engineer. 

Payment for extra work was to cover the cost o! 
only, plus 10% for supervision and use of tools. \\ 
materials and supplies were used in such work, thes: 
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BY CONTRACT ON THE MISSOURI PACIFIC RY 


to be paid for at actual cost, with no additionat allowance 
Payments were to be made monthly, 10% of the month 
estimate being deducted and held until the completion o 
the contract. To insure good work and the proper tam) 
ing of the ties, the contractor was required to “mainta!! 
the track in line and surface for a sufficient period afte: 
the placing of the ballast. This period depended on the 
traffic, but was usually about ten days. 

Under these contracts the payment was on the basis of 
a certain quantity of material per mile of track. ‘Trial 
was made of payment on the basis of yardage, or the 
quantities actually placed. This did not prove very satis- 
factory. It was found best for the railway company to 
state the desired number of yards per mile for its stand- 
ard ballast section, and if any additional amount was 
required, to have this placed by regular authorization, 
the same as extra work is paid for on construction 
contracts. 


BALLAST Pits AND TRACK CONNECTIONS 


The railway company provided land and right-of-way 


for the ballast pit, but the contractor had to furnish «! 
his own expense all temporary rights across private pro)- 
erty to give access to his work. 

The company provided at or near the gravel-pit storaze 
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tracks (usually with capacity for 50 cars) and at | 
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tion with the main line sufficient tracks to handle 

arriving and departing ballast trains. All other 

-s were constructed and maintained (and shifted as 

ired) by the contractor at his expense, except that 

company lent him the necessary track materials 

of charge. The haul from ballast pit to the work 

red from 2 to 250 mi., averaging about 90 mi. The 
nber of ballast trains was from one to four daily. 

\Most of the ballast was gravel, and this was mainly 

ed by steam shovels into Rodger ballast cars. It was 

; harged by means of a plow and cable operated from 

unloader engine on a car next to the locomotive. 

(hese cars averaged 35 cu.yd. each. On some of the work 

hats (or zine-ore tailings) was used. In this case the 

ailway company loaded and hauled the ballast, delivering 

e trains to the contractor at.a siding near his work. 

\n inspector at the pit made the necessary measurements 


loaded cars. 
LOCOMOTIVES AND EQUIPMENT 


All locomotive equipment and tools were provided by 
the contractor, except that the company furnished from 
its own equipment (and free of charge) a sufficient num- 
ber of ballast cars, unloaders and plows, as determined 
hy the engineer. The contractor was required to keep In 
repair all the railway equipment thus supplied and te 
return it in good condition (with allowance for deteriora- 
tion). The company had the right to make repairs and 
deduct the cost from the amount paid to the contractor. 

Locomotives and other equipment were required to 
omply with the safety-appliances law and to be subject 
to the approval of the railway company’s superintendent 
of machinery. Damage to equipment in main-line move- 
ment was borne by the owner of the equipment, while 
the contractor was responsible for such damage outside of 
main line. 

The company agreed to furnish bunk or boarding cars, 
water cars and cabooses not needed for its own use; no 
charge was made for them, but the contractor was 
required to release them on 30 days’ notice if required. 
The contractor kept them in repair, and if they were 
moved over the line he saw that they were in safe and 
proper condition. Water was furnished free, except that 
where the company had to purchase it the contractor was 
billed for water taken at the same rate paid by the 
company. 

Where the contractor required extra equipment or the 
railway called on him for extra work that necessitated 
the use of his equipment (exclusive of labor and force), 
the following daily charges were made: Locomotives, $10 
with cylinders to 18-in. or $20 with 18- to 22-in. eylin- 
ders; steam shovels, $15 for 40- to 60-ton, $18 for 60-ton 
and over; derrick cars (including tool and blocking cars), 
$20; wrecking cars, $30 for 30-ton, $40 for 40- and 
o0-ton, $50 for 78-ton and over. 


TRAIN SERVICE AND OPERATION 


The handling of the ballast trains was under the direc- 
‘ion of an assistant trainmaster, whose whole time was 
issigned to this work. The railway company furnished 
it its own expense all the appliances and operators neces- 
sary for the handling of the contractor’s trains on main 

nes, the men being under the jurisdiction of the superin- 
‘endent. The company also provided the same facilities 
‘or the contractor’s trains as for its own trains in similar 
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service for movement over main, passing, side or spur 
tracks, giving such preference to the contractor’s trains 
as to avoid unnecessary delay. The company furthe1 
agreed to keep its passing tracks within the ballasting 
limits as clear of cars as practicable, in order to aid the 
movement of the ballast trains. The number of thes 
trains averaged two per day. 

The contractor agreed to bear all loss resulting from 
delays, however caused (in movements over the company’s 
tracks, awaiting orders or moving when but partially 
loaded). All train movements were subject to the rules 
and regulations of the company. Trains outside of the 
ballast-pit limits (indicated by a signal near the junction 
with the main line) were under the direction of the 
superintendent or his trainmasters and dispatchers. 

The contractor was required to protect the line when 
applying ballast, posting flagmen at proper distance in 
each direction. These men were furnished by the com- 
pany, but were paid by the contractor and practically in 
his employ. The company supplied enginemen and train- 
men for main-line movements. It also appointed an 
assistant trainmaster (approved by the contractor) to 
supervise such movements as noted. The pay of the 
enginemen and trainmen and half the salary of the assist- 
ant trainmaster was deducted from the monthly estimates 
of the contractor. He was made responsible for deaths, 
injuries or damage to property due to defective equip- 
ment, while the company was responsible for such matters 
in main-line movement due to negligence of enginemen 
or trainmen. 


Contract Prices For BALLASTING 


The prices of the contracts varied slightly according 
to the length of haul and other conditions. In one 
contract, which serves as an example, the prices and 
conditions were as follows: 

For loading and hauling ballast (gravel) from the 
ballast pit and unloading it at the point of application, 
52c. per cu.yd. For applying ballast, 25ce. per cu.yd. 
Where the ballast was hauled and applied by the con- 
tractor, the quantity paid for was that called for by the 
minimum ballast section, shown on the accompanying 
plan (1,411 cu.yd. per mi.), regardless of any excess 
unloaded by the contractor. Where the ballast was merely 
hauled and unloaded by the contractor and applied by the 
company, the quantity paid for was on the basis of car 
measurement made at the point of unloading by the 
engineer. 

For renewing ties (including the necessary respacing), 
l5c. per tie renewed ; ties to be furnished by the company. 

On a contract where chats was delivered to the con- 
tractor in train loads (ballasting dump cars) the prices 
were 64c. and 79c. per yd. for hauling (from point of 
delivery) and unloading and 30c. for applying. The high 
price for hauling was due to increased length of haul. 

The earlier contracts required the ballast to be trimmed 
to the minimum cross-section shown at A in the accom- 
panying drawing. This required 1,411 cu.yd. per mi. 
The specifications provided that ballast should be 
unloaded sufficient to bring the track to the minimum 
section. Where an excess amount was unloaded, the 
contractor might either use it to fill in at the points 
marked by dotted lines (at A) or remove it for other use. 
In either case he was paid the contract price for loading, 
hauling, unloading and avr!vir~ ballast called for by the 
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minimum section, no payment being made for excess or 
for labor in moving surplus ballast to other points. 

The ballast was applied so as to give a 6-in. lift to the 
track. After being applied, or put under the ties, the 
track was lined to the center stakes, the contractor being 
paid for the extra cost where the track had to be moved 
more than 12 in. The ballast was then dressed to the 
finished cross-section. On approval by the engineer, the 
track was accepted by the company, which not 
required to accept it in less than 5-mi. sections. 

The method of applying the ballast and at once 
dressing it to the standard section proved unsatisfactory 
and led to controversy due to the shrinkage of ballast, 
as will be noted. In later contracts the cross-section was 
as shown at F. These contracts provided that the ballast 
should be distributed in quantity sufficient for a 6-in. 
finished lift, but should be applied in two lifts. The 
first, or rough, lift was to be sufficient to place not less 
than 4 nor more than 5 in. of ballast under the ties. The 
track was then left for settlement under traffic, being kept 
in such condition as to allow of a speed of at least 25 mi. 
per hr. 

After sufficient time for settlement, the track was sur- 
faced, lined and left in as good line as possible without 
the aid of center stakes (except where the company con- 
sidered these necessary). If the track had to be thrown 
more than 12 in., the contractor was paid for the additional 
Finally the track was given a finished lift of 1 to 2 
»:. of ballast, to bring it to grade. The ties were then 
thoroughly tamped, the track brought to finished line and 
surface, and the ballast dressed to the standard section. 

Clearing the old earth ballast from between the ties 
in readiness for the new ballast (known as skeletoning 
the track) was done for such distance in advance as the 
engineer considered would be safe and not interfere with 
the use of the track. This distance ranged from one to 
four miles. The contractor removed all material to the 
level of the bottom of the ties, using this to widen or fill 
depressions in the roadbed. 


was 


cost. 


The railway company kept close supervision of the 
work, its inspectors being on hand at all times to check 
the unloading, ballasting and all track work. 


SHRINKAGE OF BALLAST 


On one of the earlier contracts controversy arose over 
the quantity to be paid for, the contractor claiming that 
the final estimate did not include the full amount depos- 
ited to bring the track up to the required grade. In this 
ease the contract specified a certain ballast cross-section 
and a raise of 6 in. for the track. The amount thus called 
for was 1,411 cu.yd. per mi., but the contractor claimed 
that a considerably greater quantity was required. The 
trouble appears to have been due to the settlement of 
ballast taken from the pit that served this contract, the 
same trouble not being experienced elsewhere. 

The settlement was from 114 to 2 in. and was so general 
that the engineers in the field, after setting stakes to 
crade, gave the contractor’s foremen 2-in. blocks to place 
upon the stakes’ when distributing gravel. This means 
that 8 in. of ballast had to be put into the track to give 
the required 6-in. depth after the settlement. The addi- 
tional material was applied for the full width of the 
roadbed, as shown at B, giving 310 yd. in excess, or 1,721 
yd. per mi. It was really needed, however, only under the 
tie, as at D, involving 170 yd. excess, or 1,581 yd. per mi. 
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The settlement disturbed the normal ballast 
shown at C, the ballast settling only under the + 
engineer proposed therefore that the ballast s 
filled in roughly to raise the track 6 in. plus th: 
age, as at #, and then left to settle under tratti 
it had come down to the 6-in. thickness it « 
trimmed to the standard cross-section, shown 


dotted line. The plan adopted, however, was to 
the ballast in two lifts (as already described), 
finish it to the cross-section shown at F. 


RENEWING Ties AND OTHER Work 


The railway company marked such ties as we 
removed and supplied the ties and spikes for r 
The contractor removed the marked ties, placed t 
ones and respaced all ties at the rate of 18 per 30-f1 
length. ies were required to be placed squar 
the track and properly spiked. Old ties were rem 
to the side of the roadbed and burned or otherwis 
posed of. Old spikes in good condition were utilize 
During the work suitable runoffs were made fo: 
passage of trains onto and off the ballasted track. ‘J 
contractor was required to keep public and private cros 
ings, streams and ditches clear of ballast or other obst 
tion. The company undertook to raise all bridges ai 
culverts in advance of the ballasting ; the necessary runotl 
at the approaches were paid for by the contract r 
within the limits of his work or by the company if beyoi 
these limits. 

Progress records were made on blueprint charts show- 
ing a series of straight lines for the railway, with stations 
and mileposts marked. A dotted line indicated ballast 
deposited, a narrow full line indicated the rough list, and 
a broad full line indicated the finished lift. 
cated the weekly progress. 


Colors indi 
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A Remarkable Oil Well near Tampico, Mex., completed 
on Mar. 10 by the Huasteca Co., subsidiary of the Mexicar 
Petroleum Co., 120 Broadway, New York City, is descr 
in the “Mexpet Record” for March. This well, which is known 
as “Cerro Azul No. 4,” has a measured daily output exceed- 
ing 260,000 bbl. of 21° Bé. oil. The well was drilled to caprock 
in 1915, and the well casing was cemented and tested to 
a pressure of 1,050 lb. per sq.in. Further drilling was sus- 
pended on account of disturbed political conditions, but was 
resumed shortly after the recognition of Carranza. A pocket 
of gas, which was struck on the night of Feb. 9, blew t 
water out of the well; and almost as soon as drilling bega 
the next morning, a great body of gas was struck, blowing 
the drill, weighing two tons, to such a height that it lande: 
41 vd. away from the well. The drilling cable thrown up 
with the tools became so twisted about the head of the wel! 
when the tools were thrown out that the valve which had bee! 
placed on the head of the well was torn off. The crown o! 
the derrick was carried away, and the escaping gas dem 
ished a considerable part of the rest of the structure. About 
the middle of the afternoon the jet of escaping gas wa 
followed by oil, which rose to a maximum height of 600 ft 
Nearly a million barrels of oil was thrown out of the wel 
before it could be closed. In order to save some of ‘ 
oil, which was overflowing all the surrounding country, nativ: 
laborers were brought in and set to work damming uP 
ravine. The flow from the well was so rapid, however, t! 
the workmen could not build the dam as fast as the ©'! 
accumulated, and about half a million barrels flowed aw 
and were burned. In closing the well, heavy tongued-and- 
grooved clamps were placed on the well casing, and a valve 
was connected to these clamps and slid over the well by mean: 
of a screw. The valve was of course open, so that the strea! 
of oil escaped through the valve after it was in position. ft 
it was securely bolted in place, a piece of gas pipe about 
ft. long was attached to the valve stem, so that the workmen 
could stand at a safe distance away while they closed the 
valve. 
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wWater-Supply of 500,000 Gal. 
Daily from River Springs 


Herington, Kan., is an unusual water-works plant. 
‘as completed about a year ago to replace a previous 
iy from driven wells, which was exceedingly hard 
senerally unfit for potable use. 
he new supply is from springs about 3 mi. west of the 
These springs crop out on the banks ver bottom 
the creek in two groups about 425 ft. apart (Fig. 1). 
nforced-concrete walls were built around each group of 
ngs and the inclosure roofed in (Fig. 2). The walls 
re carried well above high water and were made water- 
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FIG. 1. PLAN AND PROFILE OF HERINGTON, KAN., 
WATER-SUPPLY 
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FIG. 2. DETAILS OF SPRING HOUSES 






tight, to prevent contamination of the spring water with 
the creek water. 

Water flows from the spring houses to a covered collect 
ing reservoir of 100,000 gal. capacity (Figs. 1 and 3) 
The conduits from the springs to the reservoir are of 
12-in. vitrified tile, a portion of which was laid with open 
joints to allow the infiltration of spring water encountered 
in digging the trench. This section was inclosed in gravel 
and sand filling, as shown in the detail in Fig. 

The reservoir is covered with a water-tight roof slab of 
reinforced concrete 6 in. thick, strong enough to with 
stand the pressure of 10 ft. of water over it, as it must 
frequently do when the creek is in flood. A vertical vent 





Section A-A 


FIG. 3. RECEIVING RESERVOIR AND PUMP HOUSE, 
HERINGTON WATER-WORKS 


pipe is provided along the side of the pymp house, to 
prevent the formation of a partial vacuum in the reservoir, 
when it is drawn down. The water level in the reservoir 
never rises to the roof, as an overflow pipe is provided 
about 2 ft. below the roof. 

The pump house is adjacent to the receiving reservoir. 
The lower walls of the pump house are of reinforced 
concrete and water-tight, to keep out the flood waters of 
the creek. The pumping plant consists of two triplex 
pumps, with extended barrels 15 ft. below the floor. One 
pump has a capacity of 150 and the other of 250 gal. per 
min. They are driven by slip-ring electric motors con- 
trolled from the municipal electric light and power plant. 
There is also an automatic shut-off in case the water in 
the receiving reservoir becomes too low. 

The wells flow at a rate of between 400,000 and 700,000 
gal. per day. The pumps deliver this water into an 8-in 
force main under 225 lb. pressure and supply a city of 
about 3,500 people. The Benham Engineering Co., Okla- 
homa City, Okla., did the engineering work for the plant 

Freight Passing Through Canals at Sault Ste. Marie. in 
1915 amounted to 71,290,304 tons valued at $882,263,141. The 
average haul was 832 mi. This tonnage exceeded that of 1914 


by 15,920,370. The heaviest tonnage passed through the canal 
in 1913. It amounted to 79,738,344 tons. 
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Caliche Roads; A New Type o: 
Construction in Arizona 


SYNOPSIS 


from pits, is broken by sledge hammers. 


A cemented conglomerate, blasted 
Result- 
ing fragments over 4 in. in diameter are rejected. 
When an extra-good job is desired, the broken 
material is then spread on the road in layers, 
flooded, or “irrigated,” then floated or dragged, 
after which the road is ready for traffic. 


Except in the suburbs of Phoenix there do not exist 
any country-road Improvements of the pavement types in 
the State of Arizona. The County of Yuma, in the south- 
west corner of the state, has just commenced the construe- 
tion of a system of asphaltic concrete roads (warrenite 
and bitulithic) which will be practically the only road 
improvements of the pavement type. In other parts of 
the state such excellent natural road-building materials 
exist that there is little need for expensive pavements. 

These natural materials are disintegrated granite and 
gravel, common to most of the mountain states, and in 
southwestern Texas southern Arizona a 
locally known by the Mexican name “caliche.” 


material 
This is a 
cemented cong!omerate that occurs in pockets, or deposits, 
like gravel. It is essentially different 


’ 
ana 


from the gravel 
conglomerates frequently found in the Rocky Mountain 
“tates in the character of the aggregates composing it. 
The fragments of stone are sharp and angular and of all 
SIZ@S, Fig. l gives some idea of the sharp edges of these 
stones. 
12 in. The stone is hard and tough and seems to be of 
the same nature as traprock. A pile of it looks very 
similar to crusher-run stone. 


The size of the largest pieces shown is about 


This material is so hard and compact that it has to be 
blasted (with black powder) in excavating the pits. The 
Fig. 2 
shows a typical caliche pit on the read between Phoenix 
and Tempe. The cementing material appears to be rock 
dust and lime. Some of the caliche contains much more 
lime than others. That containing the most is nearly 
white and the cementing material has the appearance of 
hydrated lime. 


lumps are then broken up with sledge hammers. 


The larger pieces of stone are thrown aside. It is 
intended to allow no pieces over 4 in. in diameter to get 
this material on a 
and in time forms 
surface. Even in 
carting the material a distance of a few miles, it becomes 
partly cemented together in the wagon body, so that it is 
necessary to break up much of it after it is dumped on 
the road surface. 


into the road surfacing. <A layer of 
prepared subgrade packs very readily 


an almost perfectly smooth-wearing 


The ordinary method of construction is to build a road 


like a gravel road, simply dumping and spreading the 


material, sometimes rolling it, but more frequently leav- 
ing the consolidating to be done by traffic. Im Maricopa 
County, however, under H. M. Bargman, County Engi- 
neer, a different method of construction is in vogue. 

The subgrade is first prepared by scraping off enough 
of the old material to form small dikes on each shoulder 
of the road (see Fig. 3). From 4 to 6 in. of caliche is 
then dumped and spread on the subgrade, using a light 


t-mule grader or scraper (Fig. 4) to spread the 1 
Fig. 5 shows the character of road surface forn 

When a mile or any convenient distance has 
pared with a layer of dry material, water is turn 
the road from an irrigation ditch near its upper | 
the material is “irrigated” from 24 to 48 hr. « 

(Fig. 3). The caliche gradually disintegrates \ 
merged in water. 

The next stage of construction is the floating 
surface, very similar to the floating of concrete, 
that a large 8-mule drawn float is used instead of a 
operated one. Fig. 6 shows the float. It is ma 
timber with steel-shod wearing edges. It is me 
rectangular frame with a center strut and two « 
members. It is about 10 ft. wide and is designed to float 
a longitudinal half of the road at a time. This permits 
the road surface to be properly shaped with about a 
crown. The floating both compacts the caliche and 
out the lime and dust binder. 

When the floating has been thoroughly done, the road is 
opened to traffic. The surface is not very smooth and 
resembles a green gravel road. This is gone over after 
being in use for a time and all the larger stones which 
have worked out to the surface are raked off (see Fig. 7) 
to the shoulders of the road. After this, traffic does th 
rest and eventually a hard smooth surface (Fig. 8) almost 
resembling concrete is the result. 

The enemies of caliche roads, as of gravel roads, ar 
dryness and dusting. In the long dry spells of this part 
of the country the caliche loses much of its binding mate- 
rial if subjected to fairly frequent automobile traffic, and 
becomes rutted. It can always be repaired in the same 
manner as it was originally constructed—by the addition 
of new material and water. 
patched in the same manner. 

The possibilities of roads of this tvpe remain to le 
demonstrated, but there is little question that caliche 
makes about as fine a natural road surface as can be 
obtained. If it is eventually proved that such sur- 
faces cannot be economically maintained on the mor 
traveled roads, the caliche forms such an ideal foundation 
that it is unlikely that such roads will ever require 
concrete foundations. Brick, asphaltic concrete or an) 
surfacing material could be laid upon a compacted calicl 
base with results about the same as upon a concrete base. 

A portion of the state road from Pheenix to Tempe ts 
of caliche construction, made by spreading and compact- 
ing the material dry. State Engineer Lamar Cobb is 
experimenting on a stretch of this road by covering it 
with a carpet coat of asphaltic oil and fine gravel. Before 
applying the oil he has the surface carefully swept free of 
loose dust and sprinkled with water. So far the results 
have been quite satisfactory, but it is stated that a thin 
surface of asphaltic macadam would probably be more 
lasting. 

The cost of constructing caliche roads is not mucli 
different from that of gravel roads, ranging probably from 
$2,000 to $4,000 a mile, depending on the length of hia 
The state roads are all constructed by day labor, as is a!so 
the county work in Maricopa County. 


Holes are cleaned out and 
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CALICHE ROAD CONSTRUCTION IN MARICOPA COUNTY, ARIZONA 


; 1—Sharp fragments of stone. 2—Typical caliche bank near Pheenix. 3—Irrigating prepared subgrade. 4—Spreading 
caliche for surfacing. 5—Character of surface before compacting. 6—Float used in compacting. 7—Intermediate stage 
of road. 8—Completed caliche road 
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Heavy Concrete Beams Used i; 
Rebuilding a Theater 


By Layton F. Smirn*® 


SY NOPSIS—Interior of old brick hotel torn out 
to make moving-picture theater. Very long and 
heavy reinforced-concrete girders required in new 
framing. 
nesses ia 
During the past fall and early winter the old Clayton 
House in Wilmington, Del., was transformed from a non- 
fireproof hotel to a fireproof moving-picture theater. The 
lot on which the building stands is approximately 63 ft. 
wide by 210 ft. long, situated on the north side of 5th St. 
extending from Market St. on the west to King St. on the 
east. The grade of 5th St. slopes downward from Market 
St. to King St., which is very advantageous for theater 
purposes. The western, or Market St., end of the building 
is devoted to offices and other business purposes, as is the 
ground floor on King St., which corresponds to the base- 
ment on Market St. The theater portion of the building 
occupies the central and eastern sections, the stage extend- 
ing over the shops on King St. 
The Market St. end of the building remains with vari- 
ous changes to adapt it to the changed usages as originally 


*Engineer, 513 North Charles St., Baltimore, Md 


FIG. 1 


Looking toward stage 


built—namely, nonfireproof roof-joist constructi 
is separated by a firewall from the theater prope: 
has been made by tearing out the old floors and p 
and substituting a system of reinforced-concrete | 
and floors. The original plans for the remod 
the building called for structural-steel framing n 
proofed, but after several conferences between { 
tractor, architect and owners it was decided to 
the plans so that the structure could be built of rein 
concrete and be absolutely fireproof. 


The writer was called in to redesign the structur 
found several rather unusual conditions. One was that { 
roof beams and girders were to be of reinforced cover, 
to support wooden joists and roof construction. This yo- 
quirement necessitated one girder 57 ft. center to center 
of columns, three girders 58 ft. center to center of sw 
porting girders and one that carried the ends of the thr 
58-ft. girders and additional wooden trusses and had 9 
clear span of 59 ft. All the girders were constructed as 
T-sections, so as not to require steel in the top for com- 
pression. They are seen from below in Fig. 1. 

Another adverse condition was that the balcony. the 
depth of which was governed by the lines of vision of tl, 


INTERIOR OF AN OLD HOTEL BEING TRANSFORMED INTO A THEATER 
Note long roof girders, balcony in foreground and chuting of concrete 
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FIG. 2. GENERAL LAYOUT AND DETAILS OF REINFORCED-CONCRETE INTERIOR FRAMING 


audience on the ground floor, had to be supported by gird- 
ers spanning 59 ft. clear between wall columns and spaced 
21 ft. center to center. The girder nearest: the stage had 
to be about 13 ft. 6 in. back of the front of the balcony, 
which was cantilevered for that distance as a minimum. 
The maximum depth imposed by the line of vision for this 
fulerum girder was 7 ft. 2 in. 

Probably the most unusual condition was the trans- 
verse girder that has to support the sloping gallery on its 
top and carry a mezzanine floor on one side near its under 
sile. This girder (lettered S in Fig. 2) is 16 ft. deep. 
It has an opening in its center 8 ft. wide by 7 ft. 3 in. high, 
through which extends a runway giving access to the bal- 
cony. On account of the sloping gallery it was impos- 
sible to construct this girder as a T-section. Consequently, 
the upper portion was increased slightly in width to form 
what might be called a bulb section, and where the open- 
ing occurred this bulb section was reinforced with a 
spirally wound reinforcement that extended well past the 
sides of the opening. This kick girder is 1 ft. 6 in. thick; 
ind being 16 ft. deep, it forms not only a girder, but also 
valls for the mezzanine floor. 

The method of construction of the interior framing 
was also unique in that the columns were carried up and 
‘ie roof girders cast before the baleony was even cen- 

red. This procedure was possible because the interior 

ick walls of the old building were very advantageously 
ated to support the forms and roof girders. Then 


the roof was covered over and the interior of the building 
heated, so that the balcony could be poured without dan- 
ger of frost. 

The concrete was chuted into place from a tall wooden 
tower outside the building, and the entire baleony was 
poured in one operation lasting about 36 hr. In Fig. 1 
the chute may be seen extending through the roof to the 
balcony under construction. This view also shows the 
heavy columns supporting the roof beams. 

The architect for the building was the Hoffman Co., 
Philadelphia, Penn. J. A. Bader & Co. were the con- 
tractors, and the writer was the consulting and designing 
engineer. 

B 


Edmonton Contracts for Power Supply—The agreement 
between the Edmonton Power Co. Ltd, and the City of 
Edmonton, Alberta, covering a period of 21 years has been 
validated by the Provincial Legislature. The company under- 
takes to supply the city with electrical power to a minimum 
amount of 35,000,000 kw.-hr. annually at the rate of ic. pe! 
kw.-hr., the price to decrease on a sliding scale until the 
consumption reaches 110,000,000 kw.-hr., when it becomes %c 
Negotiations were commenced about three years ago, when a 
company organized by G. W. Farrell, Montreal (associated 
with Sir John Jackson, of Sir John Jackson, Ltd., London, 
England), obtained water rights from the Canadian Govern- 
ment. On Nov. 22, 1915, the citizens of Edmonton voted in 
favor of the agreement, subject to its ratification by the 
Legislature. The construction work will be proceeded with 
and a dam 1,500 ft. wide built on the Saskatchewan River. 
Sir John Jackson, Ltd., has the contract for the dam and 
power house. An electric railway to the site of the dam will 
also be constructed. 
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Dipper-Dredge Bearing That in diameter and swings a cast-iron propeller 
Wears Slowly diameter and 11%-ft. pitch, weighing 6,600 Ib., 1 

tion being 107 r.p.m. After one year’s success! 

Excessive wear of the outboard bearing has always — the bearing on the “Cumberland” it was deemed 
been a source of trouble in the operation of self-propelled — to install similar bearings upon the dredge “Sy 
dredges. This wear is produced by the sand, mud, shells, 


a twin-screw ship whose bearings had given muc! 
etc., in the overflow, and the nearer an overflow opening — from rapid wear. 


is to the stern the greater will be the wear. It has eae 


amounted to as much as % in, in 30 days, necessitating the , 
docking of the ship for repairs within three months of Reinsch-Wurl Sewage Scr« 
the last repair. This state of affairs and its correction Long Beach, Calif. 
are discussed in a report by W. C. Lemen and Charles ‘By E. A. Rowe* 
G. Bochman, published in the March-April issue of aes : 
Professional Memoirs. The sewage-disposal plant at Long Beach, 
‘Many attempts were made to improve conditions, but — recently completed in connection with a new sewe: 
with small success, until a packed self-adjusting bearing bas two unique features: (1) It is the first 
was designed. It was applied to the United States dredge = be put in service in this country in which a Ri 
“Cumberland” of the Savannah (Ga.) Engineer District Wurl screen is employed, and (2) the screeni: 
in January, 1914. The bearing consisted essentially of | burned at the works. 
two stufling-boxes faced so as to allow the use of three The plant is located in a reinforced-concrete ) 
on the beach, about 400 ft. back from the ocea 
approximately 10 ft. above high water. It is «dk 
-Oil Inlet to serve an ultimate population of 50,000, base 
an average daily flow of 75 gal. per capita. 
The sewage first passes through a coarse bar 
(Fig. 2), from which the matter retained is raked 
a trough at the top of the screen and dumped int 
receiving can. After passing the bar screen the seway 
flows to the Reinsch-Wurl screen, which revolves aly 
an axis at an angle of approximately 20° from 1 
vertical, the lower edge of the disk dipping into 
sewage. This screen is made up of a number of per 
forated plates; and as the sewage flows against it, th 
liquid passes through the perforations, while the solids 
are deposited on the surface and are carried out of t! 
Te Lae Meee ee I:quid by the rotation of the screen and remo\ 
ae ee from the screen by brushes, as described later. ‘I'l 
rings each of 34-in, square rubber-backed flax packing, screened sewage passes toa sump, from which it either 
as shown in the drawing, which is pressed securely in flows or is pumped into the ocean, depending upon the 
place by two brass glands, the flanges of which are pro- Stage of the tide. The sludge is burned in an incinerator 
vided with leather cups similar to those in the flange 
packing of hydraulic jacks or presses. The glands work is : Be i ‘ 
in opposite directions and are held against the packing rhe main screen consists of a circular disk about 20 ft 
by means of hydraulic pressure produced by an oil pump, diameter with plates in the shape of a frustum of a 
when the ship is working. By trial the necessary pres-  COM® mounted about its axis. The entire surface is mac 
sure was found to be approximately 10 Ib. The oil is "P 0! plates of i Ns lg bronze — ee 
conducted by piping to the space between the glands, the perforated by slits 3'y in. in width by 2 in, long. ‘Thess 
action being similar to pressure put upon two pistons 
moving away from each other. The tightened packing 
keeps out sand and grit. 


Description OF ReEtNscH-WuRL SCREEN 


*Engineering offices of J. B. Lippincott, Los Angeles, Cali! 


The “Cumberland” underwent a general overhauling 
in October, 1915, after 20 months’ service. The bearing 
was taken apart and the following conditions were ob- 
served : 

The square flax packing in the outer stuffing-box had worn 
considerably itself and had also cut away the steel sleeve 
shrunk upon the tailshaft, where it came in contact with this 
packing, apparently due to the grit from the surrounding 
water entering the stuffing-box and lodging in the soft pack- 
ing. This abrasion on the shaft and sleeve was most pro- 
nounced at the outer turn of packing, less so on the second 
turn and still less on the third or inner turn, conclusively 
showing that the sand would have entered the bearing except 
for the presence of the packing. No sand was found in the 
chambers between the glands nor in the packing of the inner 
gland. “eg GREE: 

The weight supp “d by is ne ‘aring is indi- e. 

The we ight upported by thi turned be aring is indi FIG. 1. REINSCH-WURL SEWAGE SCREEN, LONG 
cated by the fact that the “Cumberland’s” shaft is 10 in. BEACH, CALIF. 
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clits are 4 in. ec. to ce. and are enlarged on the under 
sid The perforations are cut so that the brushes in 
» over the surface tend to clean them. The screen 
inted on a steel spider hung from a large bearing 
t top. In order to prevent the solids from flowing 
li the joint at the outer edge of the screen, steel 
carefully cut and mounted have been placed on 
iter frame to seal the joint as tightly as possible. 
ereen is revolved by means of a rack on its under 
iriven by a pinion on the shaft carrying the brushes. 


[he screenings are removed by means of revolving 
hes (Fig. 2) mounted on a revolving steel spider. 
While the spider is carrying the brushes over the screen, 


are revolving in a direction opposite to the move- 
ment of the screen. The brushes are geared in such a 
nanner as to exert upon other 
than their own weight and to adjust themselves to any 


no pressure the screen 


evenness in the screen. The brushes roll the solids 
ead of them, at the same time cleaning the slots in 


he screen. The sereen plates on the conical part are 
leaned by similar The screenings swept from 
plates are rolled into a trough that discharges into 
The screens and brushes are driven by 
The screen makes % r.p.m. and the 


brushes. 


eceiving cans. 
a 2l4-hp. motor. 
brushes 4 r.p.m. 

The receiving cans rest on a turntable that is operated 
ly a handwheel on the main floor, so that empty 
can be placed under the trough by turning the wheel. 


cans 
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FIG, 2. PLAN OF SEWAGE WORKS, LONG BEACH, CALIF 


\n overhead trolley system, equipped with a chain hoist, 
is provided for raising the cans to the incinerator used 
for burning the sludge. A record kept of the time 
at which each can is filled and the net weight of the 
sludge collected. 


SCREENINGS ARE BuRNED IN INCINERATOR 


‘The incinerator is equipped with two sets of Johnson 
oil burners and is designed to consume 150 cu.ft. of 
sludge in 8 hr., using 5 gal. of fuel oil per cubic foot 

sludge consumed. The sludge is dumped into the 
‘urnace from the top about 3 hr. before the fires are 
tarted. It first rests on the upper drying hearth, located 
in front of the oil burners, which is built up of fire-clay 
brick with narrow openings between them to allow the 
‘iquids to drain to the bottom of the furnace. This 
liquid comes from the moisture content of the sludge, 
‘hich with this system is approximately 80%. After a 
emperature of 2,200° F. is reached in this chamber, the 
top of the pile is soon reduced to an ash and from time 
to time is poked down on the lower hearth until the 
ipper hearth is clean, when the fires are extinguished. 
he lower drying hearth is made of solid firebrick. It is 
parallel to the upper hearth and about 214 ft. below 
it. The flames pass over the upper hearth and to the 
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rear of the 
to the 
lower 


furnace, 
front of the 
hearth is 


then down and over the lower hearth 
furnace. The temperature on the 
approximately 1,600° F. The 
spread over this hearth and allowed to remain here until 
it is removed. Below the hearth the bottom of 
the furnace is made to receive all the liquid that passes 


ash is 


lower 
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FIG. 3. SEWAGE TREATED AND SLUDGE REMOVED 
BY WURL SCREEN, LONG BEACH, CALIF 
down from the upper hearth and is here evaporated. 
The flames after passing over the lower hearth go down 


and over the top of the evaporating pan to the rear of 
the furnace stack 
staggered baffles plac ed so as to retain all the heat possible 


and up to the through a series of 


in the furnace. The temperature at the baffles is about 
800° F. After the fires are extinguished, the ash is 
allowed to remain on the lower hearth for about 3 hr. 
before it is removed. 

The liquid effluent after passing the screen flows 
through the outfall channel into the sump. A weir is 
located in this channel for measuring the discharge. It 
Is equipped with a recording register, and from this 


record and the records of solids collected the accompany- 


As the plant 


is not high enough to permit the screened sewage to flow 


ing diagram (Fig. 3) has been prepared. 
into the sea by gravity at all times, a system of automatic 
switches has installed, operated by floats. An 
automatic tide gate has been placed in the outfall so 
that, when the tide reaches such a level that the liquid 
will not flow from the sump, the the 
pumps start. There are two of these pumps, automatic- 
ally run so as to keep the liquid in the sump at a specified 
level at all times. The outfall sewer is of cast-iron 
pipe, resting on a pile cradle, and extends about 800 ft. 
into the Pacifie Ocean. 

The plant was installed by the Sanitation Corporation, 
New York City, under the engineering direction of 
Olmsted & Gillelan, Angeles, Calif. 


been 


gate closes and 


36-in,. 


Los 


be 


A Uniform Municipal-Accounting System has been worked 
out by the Wisconsin Tax Commission, under statutory author- 
ization. The system has already been adopted by 18 munici- 
palities, including Ashland, Eau Claire, Green Bay, Madison 
and Ripon. The Municipal Reference Bureau, University Ex- 
tension Division, Madison, Wis., is prepared to lend to city 
officials of Wisconsin, material illustrating uniform account- 
ing systems and showing their value. The division states that 
uniform municipal accounting systems have been worked out 
in New York, Ohio, Massachusetts, Indiana, Iowa, Washing- 
ton and Wisconsin. The adoption of the uniform system is 
compulsory in Ohio. 





A large carth- and rock-moving job is under way in 
Cleveland in the excavation for the 130,000,000-gal. Bald- 
The existing low-service reser- 
built in 1885 and for 


arded as inadequat . for 80% 


win low-service reservoir. 


voir, known as Fairmount, was 


some Vears has been reg 
of the total water required for the city is now consumed in 
the low-service district. The capacity of the old Fair- 
mount reservoir is 50,500,000 gal., and the daily consump- 
tion in the district is 64,000,000 eal. 

In 1908 thirty acres of 


land extending from Baldwin 


lioad to Kast Boulevard was purchased for additional 


reservoir purposes. In the winter of 1914-15 some work 
(top-soil removal) was done on the reservoir by direct 
labor, the sole purpose Ol which Was to provide work for 
Bids 


the excavation on Apr. 2, 1915, under specifications which 


the unemnploved at that time. were received for 


required that the contractor dispose of all the excavated 
material, the city allowing dumping in a near-by aban- 
doned quarry that would hold about 300,000 yd., one-half 
of the total 

The plans called fo 


by 576 ft. 


excavation. 
lone 
The 


total quantity of material to be removed is 746,000 cu.yd., 


1.035: it. 
wide, with an average depth of 33. ft. 


an excavated basin 


consisting of yellow clay, blue and black shale and blue- 
the stone is at the east end 
of the basin and amounts roughly to 200,000 cu.yd. 


stone. The greater part of 


PRELIMINARY L[NVESTIGATIONS OF SITE 


Tn recognition of the need of knowing as much as pos- 
sible about the subsurface conditions at the site the city 
had a number of test holes sunk previous to advertising 
for bids and incorporated the information so obtained in 
This information, 
unfortunately, was not altogether satisfactory, for the 


the bidders’ drawings (see Fig. 3). 


reason that but two of the holes went down as open pits 
to the depth of excavation. The holes below the open pit 
were made with rock drills, and the results were uneven 


on account of the seamy character of the rock. The heavy 


bluestone at the south end of the excavation was not tested 
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Excavation for the Baldwin 
Reservoir, Cleveland 
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s 


by open pits, and mud brought up by the 

would not differ materially whether shale or }| 
encountered. Inasmuch as the cost of excayat 

he considerably influenced by the character of { 

Hl. P. Hammer, Assistant Engineer of Construc! 1) 
sion of Water of the city, made studies of mu 

drill, in the hope of being able to determine th 
of the rock from these drillings, but the result- not 
of a positive nature. One clause of the sp 
was therefore made to read as follows: 

The contractor must assume the risk as to th: 
the ground or kind of material .to be excavated 
does not guarantee the indications of the bori: ‘ ‘ 
correct. The contractor shall not receive any extra | ment 
and shall have no claim for damages in 


actually encountered in the execution of the work diff: 
that indicated by the test borings. 


case tne 


Some of the contractors bidding on the work were ) 
satisfied with the conditions as shown and made their ow: 
more or less exhaustive examinations of the site. On 
of them, the Fred R. Jones Co., Cleveland, madd 
careful analysis of the whole situation, not only in reg 
to the subsurface conditions, but also in examination of 
the methods of spoil disposal. Whether this work, whicl 
it is stated occupied two weeks of the time of the com- 
pany’s engineers, was the cause or not, the Jones company 
was awarded the contract on the low bid of $235,505 
other nine bids ranging from $272,764 to $738,150, thy 
sverage of the ten bids being $433,900. 

CoNnTRACTOR’S PLANT AND THE BLASTING 

The contractor’s equipment is of very high grade. The 
running tracks—layout of which is shown in Fig. 2—are 
of 75- and 80-lb. rails on hardwood ties and cinder bal- 
last. The shovel shown at work in one of the views is a 
Class B 120-ton Bucyrus equipped with a 4-yd. dipper. 
A lighter shovel was used to remove the top soil. The 
spoil is moved in 30-yd. automatic all-steel Western 
air-dump cars. In the beginning 12-yd. wooden cars were 
used, but the rock damaged them considerably. Even 
these steel cars do not escape injury; the sideboards are 


ad Pe 


pe 


FIG. 1. ROCK-EXCAVATION WORK IN PROGRESS FOR THE 130,000,000-GAL 


Left half of panorama shows the rock strata at the southwest front of the site. 
be suitable for concrete aggregate; it will be so employed in the concrete lining of the reservoir 


The rock is hard and tests have shown it to 


























LOW-SEI 












ENGINEE 








_ BALDWIN: RES: 
Ras 
05% 4 


FAIRMOUNT RESERVOIR 
/ 





. 
“Woodstock Ave 









“a Lead to 
\ Ave } Loading Tracks 
‘East Halt of Bakdwin Road 

chsed during Corstruction 

E-Barn H= Worter Tank 
F=Green House I = Powder House 
6-Sand House J=Engine House 


Quincy 





A= Pump House 

B=Camp Cars 
C= Shor 

‘ Too! Cars 


ig. 2. CONTRACTOR'S TRACK LAYOUT AT BALDWIN 


RESERVOIR, CLEVELAND 
eut by stones dropping from the dipper and by rocks 
(hanging out of the bottom of the dipper) being dragged 
To get the cars out of the hole and 
the grade exceeds 4.37% 


over the sideboards. 

three locomotives are re- 

quired to handle five of the 30-yd. cars—one pushing and 

two pulling. Pennsylvania R.R. switch engines are used. 

The weight of each is 50 tons on the drivers ; the cylinders 
19x24 in. 

\s shown by the large view, the top soil was first 
removed over the entire site. Rock excavation was started 
The first cut ran the full length 
of the site, and the excavation proceeded northwest in 
parallel cuts. 

The track plan shows a row of houses on the side of 
the reservoir where the excavation was started. Drilling 
and shooting were of course necessary, and great care 
had to be exercised in the beginning. Until the excava- 


here 
Wilet 


on the southwest side. 


tion reached the bottom, drainage could not be installed 
and the blasting holes were full of water. After the 


drainage system was put in, the holes were dry, and black 
powder could be used. 


| 


dynamite, about two cases being used in each wet hole. 





‘VICE BALDWIN RESERVOIR IN CLEVELAND, OHIO 


This half of panorama shows the excavating and handling plant at work. 
shovel loads for left-hand track, as illustrated 


- loaded trains. pass out an middle track; 
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The wet holes required the use of 
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Section through Pits 5 &3 
FIG. 3. CHARACTER OF SOIL AS INDICATED 
BY THE TEST PITS 


Mr. Jones speaks highly of the Ingersoll-Rand turn- 
table wagon drill, which he uses to put down the blasting 
The machine is moved along on a track of 6-ft. 3- 


hole 


Jones saVs he 


holes. 
in. gage and drills a 3-in. down to 50 ft., 
120 blows per minute. Mr. 
250 ft. of hole in 10 hr. 
fit a well-drill was used. 

At the present time the method of shooting is as follows : 
Three-inch holes are . centers. The 
hole is chambered out with 16 sticks of dynamite and is 
then loaded with from 4 to 6 kegs of black powder. 


striking 
can put down 


Previously to acquiring this out- 


driven on about 18-ft 
Two 
rows are shot ahead of the shovel, but the shovel-boom does 
not reach the full width of the shot. The spoil is loaded 
on the dump-cars, which proceed to the quarries provided 
by the city. The stone encountered at the south end of the 
cut, however, is quite suitable for concrete : 
is being stored by the contractor in the expectation of its 
being used for the concrete work to be 
voir proper. 

Work started May 1, 1 
aration such as laying tracks. 
May 24. The contractor expects to finish by next 


iggregate and 


done on the reser- 
915, to the extent of general prep- 
Exeavation was begun on 


July. 


Track at right is for storage of empties; 
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Engineers in Public Affairs* 
By Cuaries R. Gowt 


Much has been said in recent times concerning the desir- 
ability of engineers and engineering societies participating 
individually or collectively in attempts to influence or 
direct public affairs. 

There probably never was a time in the history of our 
nation when there was greater need than at present for 
a wise and judicious oversight of the detailed actions of 
our governmental representatives ; but the need which ex- 
ists is for constructive assistance rather than for destruc- 
tive criticism. There is already a great surplus of volun- 
tary advisers who apparently seek to usurp the adminis- 
trative functions of our several appointive and elective 
oilicials, leaving to those parties only the responsibility 
tor such failures as may ensue. This I contend is an inter- 
The 


need rather is for responsible bodies in the several commu- 


ference with good government and not an assistance. 


ities, composed of individua!s who from their nature and 
position command the confidence and respect of a majority 
of good citizens, who will analyze in a purely scientific, 
impartial and dispassionate manner such public acts and 
contemplated actions as they may by knowledge and expe- 
rience be qualified to pass judgment upon and will render 
their decisions in accordance with the actual facts, ascer- 
tained only after an exhaustive consideration of all the 
evidence available, regardless of prevailing prejudice, per- 
sonal effect or political consideration; who will strongly 
defend public officials against irresponsible criticism when- 
ever they are found to be right, even though such officials 
may otherwise be lacking in popular favor; who are capa- 
ble of looking on matters with a broad perspective and 
who are willing even to suffer personal loss if the contem- 
plated act is for the good of the greater number of people. 

I must confess that this outline of requisites presupposes 
an ideality not usually realized in present-day activities ; 
but Iwill contend that if such attributes exist in the mem- 
bership of any organization they may be expected to pre- 
vail among those composed of engineers. It is possible, 
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FIG. 1. METHOC OF RIGGING FOR 


therefore, that such a field of usefulness may be open to 
our society, but such a departure should, in my opinion, be 
made with extreme caution. 

When we have arrived at a position which warrants as- 
surance that a majority of our members are constituted 
mentally and morally so as to guarantee immunity from 
the danger of personal bias or attempted individual 
: *From the address of the retiring president of the Boston 


Society of Civil Engineers. The complete address is given in 
the April “Journal” of the society 


tCivil Engineer and Contractor, West Roxbury, Mass. 
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aggrandizement; when we display a disposit 
to accord full credit to its proper source, even 
doing it may be necessary to reward those why 
ally we dislike; when we appear disposed to sin 
interests and welfare into obscurity and stand { 
principle at a personal sacrifice; and when we a, 
brush aside all outward impressions of an ind 
inconclusive character and form our judgment 
certained facts only—then may we feel justified 
fering with administrative matters of a publi: 
public nature for the benefit of the communit) 
In the meantime there is much useful work | 
character to which we may, if we wish, contribut 
membership should be made available at all times 
public officials and commissions as may requir 
opinions or scientific determination of facts. 


a 


Four-Span Railway Bridge 
Rolled Into Place 


Bridge 160 on the Fitchburg division of th 
ton & Maine R.R., which has recently been replaced, 
spans the Deerfield River at a point 0.2 mi. west of Bard- 
well station. The approaches to the bridge are on 
5° 51’ curve at the east end and 4° 23’ on the west end. 
and these curves, with easements, extend onto the bride 
147 and 188 ft. respectively, leaving 250 ft. of tangent at 
the center of the bridge. 

The old double-track deck bridge, 585 ft. long, com- 
posed of six spans—three of pin-connected trusses and 
three of plate girders—was replaced by three spans o! 
riveted trusses and three spans of plate girders designed 
for a modified E-60 loading. 

The principal feature of this replacement was the con- 
tractor’s method of erection, which allowed the least inter- 
ruption to traffic. Owing to the sharp curvature of the 
approaches and the lack of space on the right-of-way for 
assembling, it was considered more advisable to place 
falsework in the river and erect the new trusses along the 
downstream side of the old bridge. In the main the false- 


Leads on this Side go straight Gown 
through Ties trom Nigger Head 


Span No.3 


IN NEW BRIDGE AND ROLLING OUT OLD 


work was in the form of pier extensions (Figs. 3 and !), 
the downstream sections to carry the trusses during erec- 
tion and the upstream sections to carry the old bridg 
when it was rolled out and scrapped. 

Three spans of the new trusses and two spans of the 
plate girders were erected, with bearing points on rolls 
and so lined that the members were exactly paralle! to 
their final position when rolled in to replace the old 
bridge. After the erection was completed, the old bridge 
was jacked up and the same rolls extended under 1. 











1, 1916 


ng engines and lines were then 
as shown in the diagram in 


Mar. 6, 1916, the five new spans 
olled in, the actual time con- 
in rolling being 6 min. The 
were broken for a period of 5 hr., 
no delay to passenger trains. This 
allowed for the throwing of the 
. on the approaches from 12-ft. 
-ft. centers, blocking up back of 


ts to allow for masonry changes, 
‘ing tracks on the westerly span 
connecting the tracks on the ap- 
whes with the tracks previously 
placed on the bridge. The sixth, or 
westerly, span was placed by car derrick 
on Mar. 26. 
The entire work was under the direction of A. B. 
Corthell, Chief Engineer. The designing was by B. W. 
Guppy, Engineer of Structures; and supervision of erec- 


FIG. 2. BRIDGE 


tion was by G. L. Huckins, Construction Engineer, and 
TIME SCHEDULE 


Pier extensions for erection.. Oct. 6 to Nov. 8, 1915 


Steel erection, 1,200 tons.......... Nov. 10 to Dee. 11, 1915 
Riveting, 42:668 TIVEUB. ...ccccccwece Dec. 12 to Feb. &, 1916 
Deck work, 103,000 ft. b.m oi hon Jan. 20 to Jan. 29, 1916 
\veragwe number of men per day.. 40 


Between Nov. 15, 1915, and Mar. 16, 1916, twenty-six work- 
ing days were lost on account of bad weather. Lost efficiency 
of crew amounted to 40% on account of bad weather. 





FIGS. 3 AND 4. 


LEFT—UPSTREAM EXTENSION TO I 


Il. L. Farwell, Resident Engineer. The American Bridge 
Co., of New York City, was the contractor; H. G. 
Reynolds, Superintendent of Erection. 


Land Drainage in Michigan 


The the southern peninsula of Michigan 
ranges from sand to heavy clay and peat and its elevation, 
‘rom water level to an altitude of 400 to 600 ft. 


‘ 


soil in 
Some 
ew large ditches have been dug by floating dredges, but 
the greater part of the drainage work consists of small 
ndependent ditches and tile drains. These are made 
iostly by hand, but also by teams and scrapers and more 
ecently by dry-land dredges. Larger. drainage matters 
re beginning to receive attention, and the outlook for 
wh work is favorable. 
While a portion of the land will always be occupied 
lakes and streams, many of the small lakes are little 
re than marshes and can be entirely or mostly re- 
imed. Adjacent to the lakes are marshes, peat or muck 
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160 ON BOSTON & MAINE R.R 
FALSEWORK AT PIERS 4 


ON FEB 
AND 5 


14, 1916; UPSTREAM 
hogs, or swamps, frequently productive when reclaimed. 
The natural of the 
paired by the construction of dams for power purposes 


drainage country has been im 


and by the consequent silting of the streams and _ rise 
This has 


possible the adequate tile drainage of a great many farms 


of the general groundwater table. made im- 
and has led to the construction of many miles of shallow 
drains which, while costing nearly as much as through 
drainave, accomplished but little good. 


The Michigan law requires that a record of each drain 


RIGHT—UPSTREAM EXTENSION TO PIER 2 

shall be kept by the drain commissioner and that each 
year all the original papers of completed drains shall be 
filed with the county clerk. There seems to be little 
uniformity in the office methods, but in one county the ar- 
The drain- 
age office has two large rooms in the courthouse, with a 


rangement is so good as to call for mention. 


large fireproof vault. The office force, besides the commis- 
sioner, consists of a deputy drain commissioner and an en- 
gineer, on a monthly salary. The latter devotes part of his 
time to county highway work, for which he receives extra 
compensation. Extra help is employed as needed for the 
serving and posting of notices, recording, ete. The com- 
missioner makes constant use of his automobile, for which 
a nominal mileage charge is made. 

The drainage record is composed of loose-leaf volumes, 
in order that the record may be typewritten. An alpha- 
betical index of all drains is kept in separate books, and 
also an index arranged first by townships and then alpha- 
betically, in order to facilitate the finding of a drain 
record whose location is known, but name forgotten. 
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Work im 1915, 


New York City 


By D. A. SEALEY, ASSISTANT 


With an introduction by Robert Ridgway, Engineer of Subway Construction, 
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Commission 


Introduction—A comprehensive series of articles by F. 
Lavis on the new rapid-transit system of New York City 
was published in Engineering News between Oct. 1 and 
Dec. 31, 1914. This system is generally known as the 
“Dual System” from the fact that it is to be operated by 
two companies—the Interborough Rapid Transit Co. and 
the New York Consolidated Railroad Co., assignee of the 
New York Municipal Railway Corporation—for a term of 
49 years under contracts made with the city acting by the 
Public Service Commission for the First District, on Mar. 
19, 1913. Mr. Lavis’ articles were prepared, the 
construction work has advanced rapidly and at the end of 
1915 was a little over 50% completed. 

A paper read before the Municipal Engineers of the 
City of New York by LeRoy T. Harkness, Assistant 
Counsel, Public Service Commission, entitled “The Dual 
System Contracts in Their Relation to the Rapid-Transit 
History of New York City,” published in the 1913 “Pro- 
that gives a very clear and 
interesting description of the features of the Dual Con- 
tracts under which the new system is 
and will be operated. The article by Mr. Sealey which 
follows briefly the features of con- 
struction and states what progress has been made. 


Since 


ceedings” of society, 


being constructed 


describes some of 


Rapid-transit construction in New York City has pro- 
gressed steadily since the signing of the Dual 
contracts Mar. 19, 1913. The Dual System 
involves the construction of new elevated and 
lines and the reconstruction and extension of existing 
elevated and subway lines. In general, the Interborough 
company will operate all the lines in the Borough of the 
Bronx and lines throughout the length of Manhattan, 
with elevated lines extending into the Borough of Queens 
and certain elevated and subway lines extending into 
the Borough of Brooklyn, while the Municipal company 
will operate most of the elevated and subway lines in the 
Borough of Brooklyn, with sufficient subway lines enter- 
ing Manhattan to distribute passengers. 

The two maps, Figs. 1 and 2 (reproduced from Engi- 
neering News of Oct. 1, 1914), define the new lines and 
show the complete rapid-transit network. On completion 
the system will have treble the capacity of the existing 
lines. The estimated total cost of the new aeons includ- 
ing construction and equipment, approximates $350,000,- 
000, of which the Interborough will contribute about 
$105,000,000, the Municipal company about $61,000,000 
and the city about $184,000,000. The city has already 
invested about $56,000,000 in the construction of the 
present subway and the Interborough Rapid Transit Co. 
about $48,000,000 in equipment on this line, represent- 
ing about $104,000,000 which is not included in 
the above estimated cost; the cost of the existing elevated 
railways is also not included. 

The new system, including existing and proposed ele- 
vated and subway lines,- will comprise about 620 mi. of 


System 
project 
subway 


The question is frequently asked why the contra 
construction were so arranged that several miles 0! 
subways in Manhattan, along Broadway and Lex 
Ave., and in the Bronx were completed a year in ac 
of the time when the remaining sections can be com 
and put in operation. The answer is that these » 
were intended to form part of the so-called “Tribor« 
route originally designed for an independent systey 
operation, and the contracts for their construction \ 
let in 1911 and 1912, whereas the Dual Contracts 
from 1913. In the latter contracts provision is made fo 
incorporating in the respective operating systems tly 
Triborough sections then under construction, as well as 
the completed Center St. loop in Manhattan and tly 
then nearly completed Fourth Ave. subway 

Mr. Lavis compared the cost of it with that of 
the Panama Canal, which was $375,000,000. As of 
interest in this connection the table on this page shows 
by years from 1907 to 1915 inclusive the gross amounts 
estimated on account of the construction of the city-owned 
lines, including both the city’s and each company’s share. 
In addition, a large amount has been spent by both com- 
panies in third-tracking and extending the company- 
owned elevated lines——Robert Ridgway. 


in Brookly , 


single track, 360 mi. of which will be operated by the 
Interborough and 260 mi. by the Municipal company. 
At the close of the year 1915, out of the total of 8 
contract sections of the city-owned lines the Public 
Service Commission had awarded 73 contracts of value 
$167,606,989.70. It is expected that the remaining 16 
contracts will be awarded during the present year. The 
26 contracts awarded in 1915, together with other con- 
tracts for station-finish work and track, aggregate $26,- 
096,639. In addition, the value of work either completed 
or under construction on third-tracking and extensions 
of elevated railroads by the companies at the close of the 
year 1915 amounted to $25,000,000. 
TABLE OF EXPENDITURES ON CITY-OWNED LINES 
NEW RAPID-TRANSIT SYSTEM, NEW YORK CITY 
(Amounts given include both city and company share of cost 


Third-tracking and extensions of company-owned 
lines are not included.) 
N. Y. M. Ry. 
Corp., 
Contract 4 
$975,364 
4,602,877 
7,327,769 
2,500,707 
0,3 19,446 
”, 
1, 
> 


OF 


iE Ae ye 

Contract 3 
Dec. 
Dec. 
Dec. 3 
Dec. § 
Dec. 
Dec. 3 
Dec. 
Dec. 
Dec. 


City’s 
Companys’ 


» 1907° 
1908* 
, 1909* 
, 1910* 
» 1911° 
1912° 
1913* 


539,169 
68,958 
590,207 


wm cobobor 


9 


Dono ote 
or uf eS 
on AVIC+SSO 


109. 560, 505 


$86,329,01! 
23,231.4 


ov 


,925,299 


4,92 
$50,576,458 
4,348,841 


au 
-~or 


share 


Total to Dec. 31, 1915 $54,635,206 $54,925,299 $109,560.° 


*The figures for the years prior to 1913 and part of the 1" 
expenditure represent construction of the Center St. loop | it 
Manhattan, the Fourth Ave. subway in Brooklyn and tiie 
Broadway-Lexingtoh Ave., or Triborough, subway in_ Ma"- 
hattan and the Bronx—two Bronx sections besides the Hari!" 
River tunnel and the Lexington Ave. section being un’rr 
contract. These construction expenditures were taken ©o\'! 
into the Dual Contracts arrangements. 
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e total value of construction completed as of Dee. Ave. and Girard Ave. as far as 157th St.. whence the line 
115, was $109,560,505. continues north as a three-track elevated structure for a 
ie average daily force of the contractors on all of the distance of about 5 mi. along Jerome Ave. as far as Wood- 
under the Dual System, including company and city lawn Road near the city line. At 135th St. a line 
racts, is at present about 15,000 men. This force has branches to the east as a three-track subway under 138th 
larger in the past, reaching a maximum of over 20,- St. and to Pelham Bay Park, a distance of about 634 mi. 
men. There are at present about 1,500 engineers of The entire Lexington Ave. line north of 53rd St. is 
vrades on the commission’s payroll, and the cost of | now nearing completion, including the westerly branch 
ineering for the past year amounted to $3,000,000. into the Bronx and the easterly branch as far as Whitlock 
he scope of this article will not permit a description and Westchester Ave. Work on the elevated structure 
letail of construction progress since the signing of along Westchester Ave. from Whitlock Ave. to Pelham 
Dual System contracts. The statements below will Bay Park will shortly begin. This work comprises a new 
refore be confined to the past year section, bids on. which were opened Nov. 30, 1915 (the 
contract has since been awarded). 
Work on the section from 43rd St. to 53rd St. was be- 
The existing subway in Manhattan is extended north gun in August, 1914, and is now over 45% completed. 
from 38th St. and Park Ave. as a four-track subway, North of 46th St. this section is a double-deck structure 
urving under private property where the Grand Union — with the two express tracks below and the two local tracks 
Hotel formerly stood, thence under 42nd St. to Lexington above, an arrangement typical of the greater part of the 
\ve., by way of Lexington Ave. and the new Harlem Lexington Ave. line. South of 46th St. the local tracks 
River tunnel into Bronx Borough and by way of Mott diverge so as to permit the express tracks to come up be- 


INTERBOROUGH LINES—LEXINGTON Ave. LINE 
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FIGS. 1 AND 2. THE ULTIMATE RAPID-TRANSIT SYSTEM OF NEW YORK, AS IT WILL BE IN 1918 
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tween them, all tracks reaching the same grade at about 
l4th St., approaching the station south of this point. 

The contract section for the connection with the present 
subway extends from 38th St. north along Park Ave. to 
fist St., thence curving northeasterly under the site of 
the old Grand Union Hotel and 42nd St. to Lexington 
Ave., the hotel having razed connection with 
subway construction. 


been in 


THE DIAGONAL STATION 


A station extends diagonally across the old Grand 
Union site and 42nd St. and consists of two island plat- 
forms with the express tracks between and the local tracks 
outside of them. On of its diagonal position 
with respect to the rectangular streets, it has been popu- 
larly called Diagonal station. The construction of this 


section is of unusual interest, particularly the work south 
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Diagonal station, on of 


account s proximity to the 
present subway as well as the street-car tunnel located 
directly above the subway tunnels Park Ave. The 
latter consist, south of 41st St., of two separate two-track 
tunnels, built sufficiently far apart to permit the construc- 
tion of a tunnel between them for 
tracks from Diagonal station. 


in 


the. two new express 
This tunnel passes under 
the northbound tunnel of the present subway, rising to 
a connection with the present express tracks at about 39th 
St. The southbound local track after leaving Diagonal 
station is carried in a separate tunnel under the existing 
subway tunnels, continuing south under the west side- 
walk of Park Ave. on a rising grade to a connection with 
the southbound local track of the present subway near 
38th St. The northbound local track enters Diagonal sta- 
tion from a connection between 40th and 41st St. with 
the existing northbound tunnel. 

Within the limits of private property the work is being 
carried on in open cut, while under 42nd St. 
the work is being done under decked. roadways. 


and north 
Exeava- 
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tion for the tunnels from Diagonal station wa: 
from the site of the hotel (Fig. 5). <A shaft 
sunk within the park space on Park Ave. sout! 
St. to the subgrade of the new express tunnel and 
tion carried north and south from this shaft. 
cavation is in rock in the tunnel portions and 
and rock in the open-cut portions. The mat 
hauled to the Grand Union site by mules, ra 
electric derricks to the street level and removed | 
trucks. The excavated material is disposed of s 
through the 40th St. shaft. The contract time fi 
pletion of this work is 28 months, and the contr; 
price (including a portion of the Steinway tunn 
sion) is $3,097,312.50. Work was started in Dec 
1914, and is now over 47% completed. 
Considerable care in the prosecution of this \ 
required so as not to interfere with traffic in the yp 
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TRACK SYSTEM IN HUB OF NEW YORK RAPID-TRANSIT SYSTEM 


subway. A slight conception of the problem can be had 
when it is considered that express trains pass this point 
every 1144 min. during rush hours and local trains every 
21% min. It should also be remembered that over 1,000,- 
000 passengers are carried in the subway daily. No ex- 
press trains run between 1:30 and 5:30 a.m., and such 
work as setting protecting shields and permanent steel 
columns within the present tunnels is done during these 
hours, 


SEVENTH Ave. LINE 


The existing subway on Broadway will be extended 
south from Times Square under Seventh Ave., Seventh 
Ave. extension, Varick St., West Broadway and Greenw li 
St. to the Battery, where a connection will be made wit! 
the present subway loop. Its eight contract sect! 
aggregate $14,793,449.50 in construction value. It | 
four-track subway north of Park Place, the two ou 
tracks continuing south from Park Place to a connect 
with.the present. South. Ferry. loop. Actual construct 
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started on these different sections at various dates in 
_ and exclusive of the connection at Times Square 
ch was finished within the past year) the work is 
1 51% to 84% completed. 

‘he construction of the Times Square connection in- 
ed the entire removal of the west wall of the present 
vav between 43rd and 44th St. and the reconstruction 

a large portion of the roof of the present subway 

in these limits. Like the Diagonal station work, 
iad to be prosecuted without interruption to traffic 
the present subway. 

The Seventh Ave. line is being built in trench under 

nber street decking, excepting within the limits of 
battery Park and in Varick St. Extension and Seventh 
Ave. Extension—new streets not yet graded—and in the 
widened portions of Varick St. Rock has been encount- 
ered on all the sections north of 16th St. and in Battery 
Park; otherwise the material excavated consists in gen- 
eral of sand, gravel and clay, with occasional boulders. 
Filled ground was encountered in places, particularly 
south of Vesey St. along Greenwich St., which marks 
approximately the old shore line of the Hudson River 
during the days of the Revolution. For some distance 
north and south of Franklin St. a peat bed several feet 
thick was found, in which a number of well-preserved 
cedar logs and stumps were embedded ; the peat was cov- 
ered with 15 ft. or so of filled ground. The disposal of 
excavated material is being handled by the usual method 
of shafts and hoisting plants located at intervals along the 
line of the work. 

Considerable underpinning of buildings has been re- 
quired, particularly on the lower sections through Green- 
wich St., where many of the buildings are old and have 
shallow foundations. A special feature of this work was the 
underpinning of two lines of columns supporting the 
existing elevated-railroad structures along Greenwich St. 
and West Broadway. 


Park PLACE AND BEEKMAN St. Brancu 


The two middle tracks of the Seventh Ave. line turn 
east at the northeast corner of Park Place and West 
Broadway, thence pass under Park Place, cross under the 
new double-deck Broadway subway, the general post office 
and the existing subway in Park Row, go by way of 
Beekman St., William St. and Old Slip to a pair of 
tunnels under the East River to Brooklyn and by way 
of Clark St. and Fulton St. to a connection with the 
existing subway at Borough Hall. 

Because of the necessity of passing under the Broad- 
way and Park Row subways the grades in Park Place and 
Beekman St. are as steep as 3%, and the structure is 
deep—about 60 ft. below the street surface under Broad- 
way. An island-platform station at Church St. will, on 
account of the depth, be provided with escalators. 

In Park Place and in the easterly portion of Beekman 
St. the work is being carried on in trench under timber 
street decking; the rest of the section, exclusive of the 
work under the post office, is being built in tunnel. The 
excavated material generally is sand, and subgrade is 
below groundwater level. 

The portion of the two-track subway under the post 
office is built in a cut opened through the floor of the 
‘ub-basement of the building and passes below three rows 
f cast-iron columns of the building, the center line of 
the subway being directly below the middle row of col- 


ENGINEERING NEWS 845 


umns. The cast-iron bases of these columns are in the 
sub-basement floor and rest on 12-in. granite caps 41x 
HY ft. square, supported on continuousatonerete footings 
about 10 ft. wide and 414 ft. deep. The concrete floor is cut 
away between the lines of columns, and 15-in. transvers 
latticed girders incased in concrete are placed between 
the lines of columns under the granite caps, one girder 
on each side of each column. Directly under the 15-in. 
girders are placed 30-in. continuous longitudinal latticed 
girders, one on each side of the granite bases of each row 
of columns. In the order of underpinning operations the 
30-in. girders are placed first. The placing of these longi- 
tudinal girders involves cutting away a portion of the 
existing concrete footings on each side of the lines of 
columns, in order to place the girders near enough to the 
columns. The concrete is then replaced, inclosing the 
girders and making them integral portions of the footings. 
For the purpose of bonding the concreted girders to the 





FIG. 4. SUBWAY WORK IN SUB-BASEMENT OF 
DOWNTOWN POST OFFICE 


footings, dowel pins 1144 in. square and 36 in. long are 
driven into holes drilled horizontally 18 in. into the 
concrete footings. 

The footings are carried down by means of underpin- 
ning pits 5 ft. square to the proper depth, usually to 
groundwater level, below which 14-in. concrete piles are 
put down. Above subgrade these piles will be incorporated 
in the walls of the completed subway structure. The 
subgrade of the subway is 30 ft. or more below the sub- 
basement floor of the building. The estimated loads com- 
ing upon these building columns vary approximately be- 
tween 350 tons and 800 tons per column. Fig. 4 shows 
the work in the sub-basement of the post office. 

Work between West Broadway and William St. was 
started in December, 1914, and is now over 39% com- 
pleted. The contract bid price was $1,571,363.50. 

A special feature of the work under William St. is 
underpinning of buildings. On account of the narrow- 
ness of this street, which is about 40 ft. wide between 
building lines, every building along the line has to be 
underpinned. These buildings vary in height up to 20 
stories. The method of underpinning was described quite 
fully in Engineering News of Apr. 13, 1916, p. 681. 
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Work in William St. started in December, 1914, and Just south of the Old Slip-Clark St. tu 


u 







is now about 59% completed. The contract bid price another pair of tunnels under construction fron 
is $2,254,670. hall St. (Manhattan) to Montague St. (Brooklyn 


ing a portion of the New York Municipal Raily 
tem. Both pairs of tunnels are being built by t! 
contractor, 


Kast River TUNNELS 
The Old Slip-Clark St. tunnel is 5,900 ft. long and is 
made up of two single-track cast-iron-lined tubes, 1714 ft. 
in external diameter. Work on this section started in BRooKLYN AND QUEENS LINEs 
August, 1914, and is now about 35% completed. On the A four-track extension of the present subway f1 
Manhattan side, shafts are located in the north and south terminus at Flatbush and Atlantic Ave., Brox 
roadways of Old Slip at Front St. On the Brooklyn side passes along Flatbush Ave. and Eastern Parkway t 
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a double shaft is located at the foot of Clark St., partly falo Ave., with a two-track branch subway along Nosi 
in Furman St. (Fig. 9). These shafts have been sunk as Ave. from Eastern Parkway to Flatbush Ave. Thi 


caissons under compressed air, with walls of steel and — tion of the subway under Flatbush Ave. from Pacific sj 
concrete, and will be used in the permanent structures as to the Prospect Park Plaza will be a six-track stru 
emergency exits and ventilation shafts. two tracks of which will be used bv the New York \| 


Four headings are being driven from the Manhattan cipal Railway Corporation. These two tracks at 
shafts, two toward the river by use of shields and two northerly end will pass directly under the Long Is! 
landward by a crown-bar system of poling and breasting. R.R. terminal and by way of St. Felix St. will connect 
The river headings are in rock in the lower portion of the with the subway under Fulton St. coming from Manhatta 
tunnels, while their upper portion is in river mud and Bridge, while at the southerly end 
filled ground containing old foundations, piles and crib- they continue under Flatbush 
bing. On the Brooklyn side where the excavation is in Ave. for a distance of a little less 
sand, four headings—two landward and two toward the than one mile bevond the Prospect 
river—are being driven by the use of shields. Park Plaza as far as Malbone St. 
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FIG. 5. DIAGONAL STATION AND TUNNEL CONNECTION TO EXISTING SUBWAY AT 42ND ST. AND PARK AVE 


The two double-track tunnels on either side of Park Ave. are the present subway curving west into 42nd St. Gr 
Central Station is just beyond the curve. The middle of Park Ave. is occupied by a double-track tunnel for street < 
with portal at 4ist St. The new tunnels from Diagonal Station pass under these existing structures 
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Left—Looking southwest. 


All this line is now in progress and is in various stages 
of construction, with the exception of the section under 
Flatbush Ave. between Prospect Park Plaza and Malbone 
St., which will be in soft-ground tunnel. 

The Flatbush Ave. portion from Prospect Place to the 
Plaza, which was the first section let, is about 64% com- 
pleted. Some of the other sections have only recently 
been let. Construction is being prosecuted in trench 
under street decking generally. Along Eastern Parkway, 
work is generally prosecuted in open cut. The excavated 
material is largely sand, gravel and clay. 

The old two-track Steinway tunnel is being continued 
by a two-track subway extension westerly under 42nd St. 
to Times Square and by a two-track elevated extension 
from the easterly end in Long Island City, passing 
through the yard of the Long Island R.R., Davis St. and 
Ely Ave. to the Queensboro Bridge Plaza, where a junc- 
tion is made with a two-track line from the bridge com- 
ing from the Second Ave. elevated line in Manhattan. 
From the Bridge Plaza two three-track elevated lines 
branch out into Queens—one over Jackson Ave. and See- 
ond Ave. to Astoria and the other along the Queens 
Boulevard,’ Greenpoint Ave. and Roosevelt Ave. to 
Corona. “There is a large double-deck union station on 
the Bridge Plaza under construction. 

All of the Queens lines were started in 1913 and are 
now nearing completion. The work along Second Ave. 
to Astoria has already been finished. 


New York Municrpat Rarnpway Corporation Lines— 
Broapway-59TH St. LINE 


From the Manhattan end of the Whitehall St.- 
\lontague St. tunnel a new subway extends north through 
Whitehall St., under Bowling Green, private property, 
Trinity Place, Church St., St. Paul’s vestry building and 

urchyard, Vesey St., site of the southerly half of the 

| Astor House, Broadway and Seventh Ave., thence 
isterly through 59th St. to a point west of Fifth Ave. 

d curves diagonally across Central Park and the Plaza 

60th St., thence east to the East River and by tunnel un- 

r the river to Queens, where connection will be made with 

e Queens lines at the union station in Queensboro Plaza. 





‘The concrete-arch viaduct section of elevated railway 

ong Queens Boulevard was described in “Engineering News” 
Nov. 11, 1915, p. 913. The steel elevated railways were fully 
cated as to design in the issue of May 20, 1915, p. 971. 


FIGS. 6 AND 7% TWO VIEWS OF DIAGONAL 
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STATION WORK, GRAND UNION HOTEL GLTE 


Right—Looking northeast 


The portion of the subway on 59th St.—a_ two-track 
structure east of Seventh Ave—as originally planned 
called for single-track tunnels in 59th St. and 60th St. 
between Fifth and Second Ave. These tunnels were to 
connect with the Queensboro Bridge, over which this line 
was to extend into the Borough of Queens. Objections 
to the use of the bridge for this purpose led the Board of 
Estimate and Apportionment to request that tiris line be 
carried in a tunnel under the East River. Accordingly 
a new two-track location was made across the Park Plaz: 
and through 60th St., as outlined above. 

The entire line is a two-track subway south of Park 
Place and (in general) a four-track subway north of Park 
Place as far as 59th St. Provision is made for a possible 
future extension of this line north of 59th St. to Central 
Park West and thence north; at present ony two of the 
four tracks continue across 59th St. Provision is also 
made at Canal St. for a connection with a two-track cross- 
town subway east of Broadway, which will connect with 
the Fourth Ave. subway in Brooklyn by way of the Man- 
hattan Bridge. 

Work on the Canal St. subway is now about 54% com- 
pleted. 

All the work on the Broadway-59th St. subway south 
of Union Square was started at various dates prior to 
1914 and is now nearing completion; a number of the 
sections have already been finished. All sections north 
of Union Square are under construction. The last to be 
let-—the section from 38th St. to 51st St.—passes beneath 
the Times Square station of the existing subway, which 
is on a curve turning from 42nd St. into Broadway. 

The depth of excavation for this section varies from 
44 ft. at 42nd St. to 24 ft. in the vicinity of 5lst St. 
The rapid rate of progress required to complete this sec- 
tion on contract time and the excavation in uncertain 
New York rock in safety and without undue interference 
with traffic and adjacent property in one of the most 
congested portions of the city make the construction of 
this section especially interesting. Work began under this 
contract in the latter part of last year and is now well 
under way. The contract bid price is $3,740,913.50, and 
the contract time is 20 months for the completion of the 
railroad ready for operation. 

The Broadway-59th St. line continues south of Morris 
St. under Whitehall St., by way of the new East 
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River tunnels to Montague St. in Brooklyn and thence by 
way of Montague, Fulton and Willoughby St. to a con- 
nection with the Fourth Ave. subway at Flatbush Ave. 
extension. This portion of the line is from 21% to 35% 
completed. Its final construction value is $11,429,143.50. 

Work on the section including the tunnels began in 
July, 1914, and is now 35% completed. On the Man- 
hattan side of the tunnels there are two shafts—one at 
Whitehall St., sunk as a temporary timber structure, and 
one in the slip at the foot of Broad St., sunk as a perma- 


















































nent reinforced-concrete structure which will be used in 








the completed work as an emergency exit and ventilation 








“% 




































































FIG. 8 INTERIOR OF FINISHED TWO-TRACK SUBWAY 
STATION, FOURTH AVE. LINE, BROOKLYN 
View taken Jan. 14, 1916 


























shaft. On the Brooklyn side a permanent shaft of steel 








and concrete has been sunk as a caisson near the foot of 
Montague St. 














All headings from the Manhattan shafts are in rock and 
are being excavated by the usual top-heading-and-bench 











method. The Brooklyn headings are in sand and are 








being driven by shields under compressed air, two land- 
ward and two toward the river. Work on this section 
includes the construction into Broad St. of a two-track 
spur which will be extended later by way of Broad and 
Nassau St. to a connection with the Center St. loop in 
the vicinity of Brooklyn Bridge. 









































BrooKLYN ELEVATED LINES 








A two-track railway will run from Sixth Ave. in Man- 
hattan easterly under 14th St., passing beneath the new 
Broadway subway and the present subway in Fourth Ave. 
and by tunnels under the East River to Brooklyn, thence by 
way of North 7th St., Metropolitan Ave., Bushwick Ave. 
and Johnson Ave. to about Waterbury St., all in subwey; 
beyond this point the line will continue as an elevated 
structure along Johnson Ave. and the right-of-way of the 
Long Island R.R. to a connection with the existing Broad- 
way elevated line, serving the Eastern District. 

A contract was recently let for the East River tunnel 
portion, extending from Avenue B in Manhattan to Bed- 
ford Ave. in Brooklyn. The bid price for this section was 
$6,639,023.50, which includes the construction of two 
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single-track cast-iron-lined tunnels. Contracts 
sections of this line will follow shortly. 

The New Utrecht Ave. line is a three-track | 
of the Fourth Ave. subway in Brooklyn, passin 
in cut between 37th and 39th St. to Tenth 
to 86th St. and Stillwell Ave. to a connection 
existing lines to Coney Island. The constructi: 
entire line, which was begun early in 1914, is 
tically completed. 

The Gravesend Ave. line, another three-track | 
structure from the Fourth Ave. subway to Cone) 
has only recently been placed under contract ; const 
is less than 10% completed. 

SEWER AND SUBSURFACE CoNsTRUCTION 

The building of subways and elevated lines nec 
involves much maintaining and reconstructing of 
sewers and piping. A great deal of such work has 
done within the past year. 

It is the practice, as a matter of precaution against 
sible explosions, to kill all gas mains preparatory to sub- 
way construction where such mains would otherwis 


to remain underneath the street decking. These mains 
are temporarily bypassed, generally along the gutters, ey- 
cept that large bypasses are supported on timber bent 


above the sidewalk. Frequently at important street inter- 
sections where cross-mains have to be taken care of a 
long spans are necessary so as not to interfere with tratfic, 
different means of supporting the gas bypasses are used 
At the north side of 42nd St. across Times Square thy 
bypass pipe is supported by two continuous 114-in. sus- 
pension cables in three spans, the longest of which is 115 
ft.; across Broadway between 33rd St. and Sith St. a 
steel truss is used with a span of 100 ft. 

Not only do existing sewe:s have to be maintained or 
reconstructed on account of subway construction, but 
in some instances conditions require the building of new 
sewers to take the flow of sewers interfered with. Among 
the more important work of this class within the past year 
is the construction of the 30th St. off-line trunk sewei 
at a cost of about $500,000. This sewer extends 
from Seventh Ave. to the North River and will take the 
flow of various sewers between 20th and 39th St. [ts 
maximum section is 11x6 ft. of reinforced concrete. 

The construction of a new deep relief sewer at an ap- 
proximate cost of $350,000 has been in progress within 
the past year through 41ist St. from Park Ave. to th 
East River. This sewer will be built of concrete masonry 
and will have a maximum horeshoe section 8x8 ft. A por- 
tion of it east of Park Ave. will be built by the Publi 
Service Commission and the remainder by the Manhattan 
Bureau of Sewers. <A relief sewer is also under construc- 
tion in 46th St. from Broadway to the North River, a 
part of which will be built by the Manhattan Bureau o! 
Sewers. Its maximum section will be 914x9 ft., horse- 
shoe, and 814x614 ft. twin rectangular section. 

The interior finish of stations and the installation of 
tracks are being done under separate contracts. A great 
deal of this work is in progress at present; some sections 
are practically done. 


OPERATION OF NEw LINES 


Work on the Fourth Ave. subway in Brooklyn wa: 
started prior to the signing of the Dual-System contrat, 
and most of the line was practically finished before ‘21 
time. It is a four-track line as far as 65th St., were 
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tion is made with the Sea Beach line to Coney 

| and a two-track line from 65th St. to the present 
us at 86th St. 

k on the remainder of the Fourth Ave. subway from 

St. to 86th St. was completed within the past year, 

ing the connection with the Sea Beach line, making 

le the operation of the Fourth Ave. subway. Two 

e four tracks are used. On June 19, 1915, through 

ation Was commenced from the Chambers St. station 

e basement of the Municipal Building, Manhattan, to 


Coney Island by way of the Center St. loop, Manhattan 
Bridge, Fourth Ave. subway and Sea Beach railroad. 
During the rush hours six-car trains are now operated on 
a 4-min. headway. Trains have recently been operated 
south of 65th St. to 86th St. 

Operation of the Center St. loop had previously been 
commenced, on Aug. 19, 1913, over the Williamsburg 
Bridge, connecting with the existing Broadway elevated 
line in Brooklyn. 

_ Within the past year the contract work for the altera- 
tion of the old Steinway tunnel to permit the operation 
f subway cars was completed, and on June 22 this tunnel, 
officially known as the Queensboro subway, was put into 
peration from the station under 42nd St. near Lexington 





Ave. to Jackson Ave, station in Queens. Operation has 
recently been extended to the Hunters Point Ave. station. 
The service consists of two-car trains on 2-min. headway 
uring rush hours, and single cars are operated at longer 


otervals during the rest of the day. 
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The work of third-tracking the Second, Third and 
Ninth Ave. elevated lines in Manhattan and the Bronx, 
a part of the Interborough’s system, was completed within 
the past year by the company. and recently the new ex 
press service has been put into operation 


Extensive work of reconstruction and extension of 
eXisting ele vated | hes in Brooklyn Is Ih provress by the 
New York Municipal Railway Corporation, and within 
the past vear a considerable amount of this work was 


finished. In February, 1915, a new elevated line to Luth- 





FIG. 9. SINKING CAISSON FOR TUNNEL SHAFT AT FURMAN AND CLARK ST. 


eran cemetery was opened, and in September, 1915, an 
elevated extension out Liberty Ave. to Lefferts Ave. was 
also put into operation. 


WHEN THE System Witt Be ComMpPLetepD 


The greater part of rapid-transit work will have been 
completed by the end of 1917. Operation of portions of 
the system, however, is contemplated before that time. 
It is expected that some of the new lines will be placed 
in operation during the present year, such as the elevated 
extension of the West Farms branch of the present sub- 
way along White Plains Road from 180th St. to 241st St. 
in the Bronx; the new elevated lines in the Borough of 
Queens from the Bridge Plaza to Astoria and to Corona; 
and the New Utrecht Ave. line as far as the Sea 
Beach railroad. 

The design and construction of the various lines in 
the Dual System are under the direction of Alfred 
Craven, Chief Engineer, Public Service Commission. 
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Century-Old Floating Bridge 
Sinks Deeper Each Year 


A floating bridge built in the first decade of the nine- 
teenth century Pond 
The 
bridge is a timber structure 28 ft. wide and originally 
511 ft. long, but now reduced to about 400 ft. by filling 
As built it 
5 ft. thick made 


is still in service across Glenmere 


on the main road between Lynn and Salem, Mass. 


at the shores. was a solid timber structure 


about up by spiking together successive 
lavers of longitudinal timbers. <As these timbers became 
waterlogged they gradually sank and as they sank new 
planks were vear by vear added to the roadway until now 
the bridge is reported to be about 28 ft. thick and extends 
well down into the bog bottom, which was the original 
impediment to bridge piers or pile footings. 

The crossing is now much used and the traffic is very 
Under the well-filled 
the roadway disappears in water, but otherwise 


heavy. heaviest loads—such as 
busses— 


the stability seems assured. 
additions, 


Frequent renewals or rather 


make a new 


however, economical. 


bridge 
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Coke Concrete Found S¢t 
After Seven Years 


By Kennetu A. Hrron* 


About seven years ago the writer was calle 
underpin the front wall of a battery of cok 
Segundo, Colo. It has been the custom to “) 
ovens by hand previous to that time, and certai: 
were necessary to be made in the wharf level to pr: 
the installation of coke-pulling machines. In o 
lower the wharf level 2 to 3 ft. as planned, it was | 
to extend the face wall lower with a suitable fou 
as the original construction did not contemplate | 
removal of the material in front of the wall so as to, 
its toe. The underpinning was to extend at least 2 ft 
below the new wharf level and, being thicker than tly 
wall, was to be carried up the face a short distanc: 

Suitable sand or gravel could be obtained only by s 
ping in from outside points at considerable expons 
There was available, however, at the plant large quant 
ties of coke breeze—waste coke too small for furnace pur- 
poses—ranging in size from dust to about 1 in. Coming 
directly from the ovens, it was clean and free fron 
vegetable matter; and it was accordingly adopted fo 
use as concrete aggregate, in the proportion of six parts 
coke to one part cement, for the new footing. 

The mixture when wet formed a mass of 
color weighing about 80 lb. per cu.ft. [t was very eas 
mixed, handled and placed in the forms and when hard- 
ened and brushed with cement grout resembled ordinary 
sand and rock concrete, although not obtaining as hard a 
set. A week or ten days after placing, however, it would 
resist quite a sharp blow without fracture and carried 
the load of the heavy wall without any appreciable set- 
tlement. 

An examination recently showed that the mass had 
hardened to a degree approaching the strength of the 


brownis! 


*Chief Engineer, Goose Lake Valley Irrigation Co., 
view, Ore. 


Lake 





FLOATING BRIDGE ACROSS GLENMERE POND, NEAR LYNN, MASS. | 
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_ while chipped and broken off in places exposed 

to wear, Was serving its purpose very well, 
Ss this work was done, coke concrete has been used 
mber of other purposes i some of the othe: 
Colorado coal and coke plants. At Tabasco one 
el companies has erected a large number of coke- 
one blockhouses, and I am informed that they are 
ier and more satisfactory than are stone-concrete 
tructures. The cost of making the blocks was 
two-thirds the estimated cost of stone-concrete 


yt 


om 


Cornice Runways for Swinging 
Scaffolds from Buildings 


The maintenance of large buildings, such as_ offices, 
stores, hotels, ete., involves periodical cleaning, painting 
and pointing, and also the washing of windows. This 
work is done usually from swinging scaffolds suspended 
from hooks or timbers on the roof. Where these supports 
ire of a temporary character, they involve delay and 
trouble in rigging. Two methods of providing permanent 
supports, which give greater facility and economy, have 
heen developed by Holabird & Roche, architects, of 
Chicago. 

The building for the John Taylor Dry Goods Co., at 
Kansas City, Mo., is equipped with a permanent runway 
‘long the cornice, upon which travel trolleys from which 
the seaffold rigging is suspended, as in Fig. 1. 

The runway is an angle 214x214x%¢ in., attached to the 
outer ends of T’-bars that are spaced 5 ft. apart and 
have their inner ends anchored to the steel framing of 
the building. The trolley is composed of steel bars 
carrying a pair of 414-in. grooved wheels. To the lower 
ends of the bars is riveted a plate for the attachment of the 
scaffold rigging. The inner end of the trolley frame 
is bent to engage a 1x1-in. guard angle, so that the trolley 
cannot be pulled over. This device is designed to earry 
a test load of 1,000 lb. at any point. 

The Mandel Brothers Building, in Chicago, has both 
fixed and movable supports for the scaffolds. For the 
former there is a 3x4-in. runway angle carried by canti- 
evers Of 5-in. H-beams attached when required to the 
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FIG. 1. RUNWAY AND TROLLEY FOR SWINGING 
SCAFFOLDS ON THE TAYLOR BUILDING 
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(Enlargea) 
FIG. 2. SUPPORTS FOR SWINGING SCAFFOLDS ON THE 
MANDEL BUILDING 


The upper drawing shows a removable runway The lower 
drawing shows a traveling carriage 


steel frame of the cornice and roof. This equipment is 
shown at the top in Fig. 2. 

For the movable supports, on a newer portion of the 
building, there is behind the cornice a track on which 
travel carriages having cantilever beams that project over 
and beyond the cornice, as shown in the lower drawing of 
Fig. 2. The cantilevers form attachments for the scaffold 
rigging. The carriage is composed of two A-frames, co. 
nected by bracing and carrying the cantilever beam. Thi 
forward frame has grooved rollers running on a 20-Ib. 
rail, while the rear frame has two pairs of 3-in. rollers 
riding under the flanges of a 10-in. I-beam and so forming 
the anchorage. 


ae 


Surface-Water Ditch Outlet 


The surface-water intake and tile outlet protection 
shown herewith are designed to admit surface water into 
an open ditch without eroding the banks or carrying off 
surface washings from adjoining fields. Ordinarily, sur- 
face water would be held back by the spoil hank or would 
cut through it and through the berm. This arrange- 
ment was devised by John T. Stewart, Chief of the Divi- 
sion of Agricultural Engineering at the University of 
Minnesota, St. Paul, Minn. 

Corrugated metal pipe is used on the outlet end. This 
is in a long section and will not become displaced by 
the flow of water in the ditch. The grade is 1 in. in 10 
ft. As nearly all large open ditches are constructed with 
a view to tile drainage of the adjoining lands, the pipe 
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hould be placed at such a depth that it can be used as 
an outlet for the tile. After the tile system has been 
installed, the catchbasin will serve to admit surface water 
during excessive rainfalls. 
after 
should be plowed down, 


The spoil bank, one or two years’ weathering, 


leveled and sown in grass and 


emer Mg? / Banh Drainage 
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DITCH OUTLET FOR 
CONNECTION 


SURFACE 
FOR TILE 


WATER, 
SUBDRAINS 


WITH 


the grass permitted to grow from the outer edge of the 
spoil bank The spoil banks 
should be left high enough to prevent surface water from 
flowing over them, causing all such water to enter the 
ditch through the inlet. ‘They can_be either fenced and 
pastured or used as meadow lands. Local conditions and 
the nature of the soil to a certain extent will determine 
which is the more desirable. 

The tile lines running parallel to the open ditch and 
along the outer edge of the spoil bank are for the pur- 
pose of intercepting groundwater and preventing its en- 
tering the open ditch through the slope. They tend to 
keep the slopes dry and thus decrease the caving and 


down the ditch slopes. 


slipping that occur where groundwater enters open drains 
through porous strata in the slopes. 
Screen Cart for Broken Stone 
The screening traveling screen shown in the 
accompanying illustration is designed for use where old 
macadam paving is being torn up and used in making 
concrete for a pavement or foundation course. In such 
work the old stone is often hauled to a dump and wasted, 
and if hauled to and from a screening plant the cost may 
be almost as great as for With this cart, 
however, the old stone is screened while being hauled from 
the road to the stockpile at the concrete mixer, and ¢ 
haul of the length of about a block is sufficient to clean 
the stone. 


cart or 


new stone. 


The screening drum is 40 in, diameter and 45 in. long, 
made of heavy wire netting with 1-in. mesh. Its capa- 
city is 14g eu.yd., but the load is 24 to 84 yd. to allow 
free movement of the stone. The door is 17 in. 
extending the full length of the drum. 
best by forks, thus giving a preliminary screening. 


wide, 
Loading is done 
The 


drum is mounted between a pair of 5-ft. steel wheels with 


SCREENING CART FOR CLEANING OLD MACADAM STONE 
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6-in. tread and revolves with them. The » 
6 ft. wide over the frames and weighs about 
(including the pole). The driver stands on 
footboard, at the rear. 

The illustration shows one of the carts used o 
Chicago, the cart being on the stockpile and 
dump. This machine is built by the 
Co., 108 S. La Salle St., Chicago, Il. 

Self-Cleaning Flume Scre. 

By H. W. Kerru* 

Where water for mining, irrigation, power or 0} 
ices is conveyed by means of flumes, the paramo. 
lem, generally, i is the removal of the floating dé 


Brige 


writer has found the self-cleaning screen described 

very satisfactory in the solution of this problem. 
The first step in the installation of the screen is { 

struction of a bypass flume (Fig. 1) around the 


falaias 


Pal Beasts 
used on this Shaft 


FIG.1, PLAN 
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FIG. 2, ELEVATION 


FIGS. 1 TO 3. SELF-CLEANING SCREEN FOR FLUMES 


of the screen. About 10 ft. below the entrance to the 
pass the flume is enlarged to almost three times its wit! 
The length of this widened portion, or screen box, depends 
upon the angle at which the screen is inclined therein. 
The bottom of the screen box is placed at an a 
about 3 ft. below the bottom of the flume at the entrance 
of the latter to the screen box. The bottom Satin of 
the flume, on leaving the screen box, should be about 2 ! 
above the bottom elevation of the latter, thereby forming 
a settlement basin. This basin is not absolutely neces- 
sary, but it has been found beneficial, as it catches sei- 
ment and the like after the water has passed throug!) t! 
screen. 

A simple undershot waterwheel is placed in the flume 
between the entrance to the bypass and the screen |. 
The wheel—the blades or paddles of which are iia 
nearly equal in length to the width of the flume, leaying 
only a practical clearance—is mounted on a shaft: the 
sides of the flume are slotted to admit the latter (Fig. ®)- 
A bearing on each side of the flume supports the 
(Fig. 1) and is mounted on a strip of timber, 
extends to the side of the screen box and is held in po- 
there by a pivot joint. The whole is supported at the | 


*Civil and Hydraulic Engineer, 1811 32nd St., San 


Calif. 











t, 1916 


bv two small flexible cables, one attached to each 

timber and connected overhead to a ratchet hoist 

>). by means of which the wheel can be raised or 
| according to the amount of water flowing. 

een or grizzly, is placed in the screen box. It is com- 

of a number of flat strips of iron (4 & 14 in. was 

most effective) separated by washers, giving any de- 


sired opening, and bolted together with rods through the 
top, middle and bottom. This grizzly should occupy the 
ntire width of the screen box. One end of the grizzly is 


on the bottom of the upstream side of the screen box 


(Fie. 2) and inclined at any satisfactory angle. A shaft 
is placed at the upper end, about a foot beyond the end of 
the grizzly and at a sufficient height above the plane of the 


ace of the latter so that the two sprocket wheels placed 
on the shaft about 4 or 5 in. in its sides will be 
nearly tangent to its face. A similar shaft is placed at the 
wttom end, so that the sprocket wheels will allow the 
rakes to come in contact with the grizzly about 6 in. 
above the bottom end. ‘The corresponding sprockets on 
both sides are connected by a continuous chain belt to 
which rakes are attached at 6-ft. intervals. 

The rakes are strips of wood, equal in length to the 
width of the grizzly, with nails driven through so as to 
fit into the slots and act as teeth. The strip is then 
weighted with a strip of angle iron (Fig. 3), the rakes 
being attached at either end by means of this angle iron 
to the link chains. 

‘The upper shaft is connected to the waterwheel by means 
of a sprocket wheel and link belt and is geared to draw 
the rakes across the grizzly at the rate of about 4 ft. per 
min. The flume must be covered for a short distance 


below the screen box, in order to catch the débris. 


Protecting Survey Monuments 


in Phoenix 

City survey monuments of a satisfactory type have 
been developed in Phoenix, Ariz. The street lines are 
marked generally by center-line monuments or by offset 
lines from the center line which bring the monument in 
the street area. In paving the streets great care is taken 
not to disturb the monuments. First their location is 
ascertained, and then a man is stationed to watch that 
they are protected from the roller, wagons, etc. About 
| in. of the head of the monument is uncovered, and a 
concrete base 9 in. deep is formed around the top of 
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the stone, leaving about 11% in. of soil all around \ 
square cast-iron box is set in this concrete ise. The 
pavement may then be constructed around the cover box 
without injury to the stone. The object of the 1144 in. o 
soll around the stone is to provide TO! 
contraction of the 
that getting in 
placing the stone, so a seal of 114 in. of asphalt was added 

The boxing of the 


part of the paving contract. 


the expansion ai 
pavement. It was found, howevel 


water here sometimes resulted in « 


monuments as described ts mad 
The 


ments, which serve for both line and bench marks, is kept 


wt 


record of the monu 


in a special book. The city engineer is James B. Giraud 


Safety 


In sinking the wells (locally known as “caissons”) for 


Brake for Hoists 


the concrete foundation piers of large buildings in Chi 
cago, a general method is to place over each well a hoist 
having a niggerhead for the manila rope of the bucket 
The cable 


serves a series of hoists and is operated from a drum with 


and a grooved sheave for a wire driving cable. 


a steam or gasoline engine or electric motor. 

The method of operation is to wrap the driven cable 
once around the sheave, which is keyed to the shaft. The 
operator stands on the niggerhead side of the hoist and 





Sheave for Driving Cable 


SI 


% 









Automatic Brake 


\ 


PNiggerhead for 
Bucket Rope 





FOUNDATION 


HOIST WITH SAFETY BRAKE 


takes as many wraps of rope around the niggerhead as 
are necessary to lift the load. In case of fracture of the 
driven cable the automatic brake is set and prevents the 
bucket from dropping on the men at the bottom of the 
well. The lever is for applying the brake by hand in 
case the bucket rope gets fouled. This locks the nigger- 
head and the sheave, and the driving cable will then 
slip on the sheave. This safety device is used on hoists 
made. by. the Thomas Elevator Co., Chicago. 
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Piledriving Details on the 
Yolo Bypass Trestle 


Hard driving was experienced in putting down the 


precast piles of the concrete highway trestle across the 


CS. Cap to fit 
Harmrner Base 
¥ ” nw 
/4x/4 x CF 
Australian 
‘Tronwocal 


Ue 4 


O/ECTIP 
oe 
7 Pile 


Ok 
-” 


5H 
z 
ve , > 
NESE 


"S55 
4 


PD a 
ods £o 
rt 


yy 
LO 


Feinf 


A 


¥ Y 
he pg el [2 eces Fi 
ya 4x /8% /4 " 
- w , ’ ” 
‘Concrete File /4x 4 
2s" 
. } 
to, He 
Ta ‘VE 
LJ ba} Play 
| ~H 
i ION 


¥ 
| | 


Ws /45 ">! 
i LO" > 
ba. -<apig® pl 
Section A-B 
FIG. 2. CAST-STEEL 
LOWER USED WITH 
STEAM HAMMER 


driving. 


FOL- 


Yolo bypass in California, 
the construction of which 
just completed. 
The 2,940 concrete piles 
required for the structure 


is only 


were cast in a yard adja- 
cent to the trestle and 
were hauled to the work 
by gasoline locomotives. 
Fig. 1 shows the piledriv- 
about to 
take hold of a pile and 
the 
method of 


er and derrick 
swing it between 
leads. The 
handling was to pick the 
pile up at the point 
by the boom fall line and 
at the head by the pile 
line. The pile then was 
swung clear of the track 
and placed in the leads 
by slacking off the boom 
line and picking up on 
the pile line. 

A No. 1 Vulean steam 


hammer was used for 


This machine had a 34-ft. drop and a 5,000-Ib. 


ram, equipped with a cast-steel follower (Fig. 2). Ham- 


mer and follower weighed 12,500 Ib. 


FIG. 1. 


The piledriver was 
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operated by an 8144x10-in. American hoisti: 

but an additional 35-hp. boiler was found 1 

supply sufficient steam to the hammer for thy 

ing. A summary of the piledriving results js 
Pile 

Length, Ft, Piles Driven 
32 846 

35 1,114 

40 ‘ 

45 

50 


Number of 8-Hr Ave 
Driving Shifts 


It was required that the piles should be drive: 
if possible, without injury to the pile or | 
equipment, and that driving be continued until t 
tration was not more than 14 in, per blow. 'T 
quirements made it necessary to cut off or spli 
concrete piles after driving, in spite of test piles, 

SPLICING OF CONCRETE 
Length of Splice 
Ft. In Kt 
to 1 
to 2 
to 
to 
to 
to 


to 
to 


PILES 
Ratio of Pil 


Viles Spliced to Piles bd 


CUTTING OF CONCRETE PILES 
Piles Piles Total 

Cut Off Cut After Cut Before Piles 

.In Ft Driving Driving Cut 
to 1 40 xe 10 


Length 


4 
= 


1 to 49 ¥ 1 
1 to q 37 

to 4 18 

. te 7% 15 { : 
1 to } 16 30 
1 to 16 48 
1 to 4 5 
1 to 3 2 30 
1 . > 


to 2 5 oa 5 


PISS we coro: 


203 89 292 
Ratio of piles cut and spliced to piles driven, 19 


ERECTING THE UNIT-CONSTRUCTION CONCRETE TRESTLE OVER THE YOLO BYPASS 
After driving a bent of concrete piles, the larger piledriver was pulled back one span. The temporary wood piles in | 


of the machine were pulled and floated ahead to be redriven by the smaller piledriver 


Ratio of |} 
Cut tol 


mit 
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‘ trestle was built for the California Highway 

( ssion by the Gratf Construction Co., Seattle, 

\\ Horace W. Holmes, Superintendent, 
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Two Railing Details for 
Concrete Bridges 


\ open concrete railing—neither balustrade nor para- 
s used on many of the recent concrete bridges built 
Ohio Highway Department. It is called “Type 

i)” railing (Fig. 2) and is shown on a standard sheet. 
(he railing is considered very successful as to appear- 
especially on bridges whose waterway height is 


It is easy and cheap to build. The lowest price 


; » 
—ONAA€ Up OF % 


po 





fyi 
meg ai 
ni 


Details of Posts at Arch Piers 
TREATMENT OF RAILING 


FIG. 1 
GRADE, 


AT PILASTER ON HEAVY 


WILLS CREEK BRIDGE, CAMBRIDGE, OHIO 


obtained last season was less than $1 per lin.ft. The open 
space, 15 in. high, is not regarded as dangerous on coun- 
try road bridges. 

The bottom rail is molded directly on the top surface 
of the coping or spandrel wall, but only the posts are 
bonded in by steel. The top-rail lengths are precast, and 
the posts are molded around them. Expansion of top rail 
in post is provided at intervals (not at every post). 

Another interesting railing detail used by the depart- 
ment is shown by Fig. 1, from the Wills Creek bridge in 
Cambridge, a 90-ft. open-spandrel arch now under con- 
struction. The roadway is on 624% grade and thus presents 
the old difficulty of joining a sloping rail to a post whose 
top is horizontal, At such a junction the opposite sides 
of the post project unequal distances above the rail un- 
less the line of the railing is given a horizontal jog at 
the post, an expedient that in most cases is not prac- 
table. The unsatisfactory appearance of the difference 
vf heights of projection is neatly masked, in the Wills 
Creek bridge, by swinging the top line of the rail up to 
tle post by a curve, as shown in the sketch. 





"IG. 2. OPEN RAILING USED ON OHIO ROAD BRIDGES (TYPE D, 


OHIO HIGHWAY DEPARTMENT STANDARDS) 
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NOTES 


linia pesnenavereenesasson: 


Concrete Footing Ulocks for Saeceting Uraces \ thod 
of bracing the eetin of retatnin wall « iwation with it 
leaving holes in the wall concrete Was used in Detroit 
The pit for a new sereen chamber at the et Weete wor 
required to be sheeted, and thin wa > placed um te erve a 
outside form for the wall concrete To avoid 1 
holes in the concrete at the braces of the heetit eparately 
molded concrete blocl of the thiekne of the wall were 
placed against the sheeting and the braces butted iinat them 
The blocks were made with oa alight taper ind the largest 


face was placed against the sheetin 
wall the blocks 


Notice to 


\fter completion 


were keved in by this taper 


Property Holders of Street Improvement Ihe 


elty charter of St. Louis requires that in advance of all atreet 
improvements that are to be paid for b pecial taxation 
there shall be held a public hearing at which all interested 
property holders shall be invited to appear and expre thets 
Views on the question of improvement and on the matter [ 
materials to be used It further provides for ivin oftielal 
notice for such hearings in the newspapers doin the city 


[Oo PROPERTY OWNERS 
WITERESTEO IN THE 


7 IMPROVEMENT 


OF THIS STREET 


ee 


\ on an are ee 
TEER AY Are 
- eeame | 





STREET-IMPROVEMENT NOTICES SAVE TROUBLE 


printing, 
section and are rarely read, the city 
a scheme of special notification by 
each intersection of the street 

In addition to the the hearing, 
placards carry an estimate of cost of the 
terials which the city is willing to consider. 
estimate is contained in the oblong in the lower 
left side of the placard Any property holder 
knowing the frontage and area of hia lot can esti 
mate in advance the cost to himself of each mate 
rial and come to the hearing thoroughly tnformed 
This procedure always brings out a representative 
meeting and eliminates any doubt as to the board's 
being acquainted with the the affected 
property holders. 

The sign shown is printed on heavy cardboard. 
It is paraffined and slipped into sheet-metal holders, 


As these notices usually appear in the advertising 
has this year carried out 
having 


under 


placards posted at 
construction 

notice of the 
ma- 
This 


desires of 
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which are either wired or screwed to a 
the for 


signs times. 


The dates and 
and the printed 


post 


estimates changed each hearing, 


of 


are 


are used a number 


Three-Point Problem; A Graphical Solution—The  loca- 
tion of a point fixed by observed angles to three known points 
—the well-known three-point be plotted with- 
out any calculation whatever, and easily than 
the Construc- 
tion points, and D 
the the angles 
p and s points A, B 
and C on the map and AB 
AB at E and lay of 
AB the complement protractor, 
angle BAO, From © line 

equal to OA an angle with the perpendicular 
equal to (p LD is line GC and at 


Demonstration In 


problem—may 
more accurately 
three-arm protractor or 
Let A, B, C, Fig. 1, te 
unknown which been 
AC CB 


calculate or se 


by transparent 
the 
have 


and 


paper 
three known 
point at 


subtended 


observed 
Plot the 
ale distance 
ay. At-A 
ordinary 


by 
bi- 
sect draw perpendicular 
s) with 


©. 


trom ot 
intersecting EY 


and 


(p> 


as at draw OG 
making 
The point 


AYO) 


8s) on a distance 


from O the 


equal to 


Fig. 2 per- 


SOLUTION OF THREE-POINT PROBLEM 

pendicular bisectors of AB and AD meet at the center of 4 
circle through AB and D Drawing the radii OA, 
OR, it is seen that triangle OAB is an isosceles triangle, so that 
angle OAB angle OBA. The angle AOB is twice the 
of the angles p and s since the chord AB subtends at D, on 
the circumference, half the angle that it subtends at 
the center O. Hence, each of the angles OAB and OBA is the 
complement of (p-+-s). 


passing 


sum 
only 
Producing DC to the circumference at 
G and drawing BG and radius OG, it will be seen that angle 
GOB is twice s, because the chord BG subtends angle GOB 
at the center and GDB s at the circumference. But 
BOE is already found equal to p+s, so that angle p+s— 2s, 
or p—s, will be angle GOR, giving the direction of the point 
G. If the sum of greater than 90°, the 
center of the circle AB, but the demonstration is 
the same. If 2s is greater than p+s, the angle EOG will 
be to the left of the perpendicular EY.—C, K, Averill, 34 War- 
burton Ave., Yonkers, N. Y. 


angle 


angles p and s is 


lies above 


A Neat and Systematic Material Vard is that of the Atchi- 
son, Topeka & Santa Fé Ry. at Arkansas City, Kan. Unlike 
other model material yards, development 
a single siding and intended for the 
purpose it now serves neatly piled and 
arranged in Each pile of lumber 


this 
not 
All 
fronting a 


one is a from 


was originally 
lumber is 


alleys track. 








EXTERIOR AND INTERIOR VIEW OF THE 


SANTA FE RY. 


NGINEERING 


MATERIAL-STORAGE 
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bears a sign in black and white, giving all tne di; 
the sticks in that pile. The sizes are systematical) 
so that all of similar dimensions are adjacent. Tr: 
soted) timber is kept in a part of the 
yard also contains ties, ete Bolts 
other houses. The bolt 
the illustrations neatly stored in s 
each pile sign card of the size of the by 
pile. Throughout the yard are planted disk car-spott 
When a loaded to be 
superintendent of the yard has merely to give th: 
the nearest spot number to the pile. This system 
of in the yard to a 
of the as the foreman 
of the various articles. 
kept on hand that any 
complete and the whole shipment 
is a locomotive crane constantly in 
and piles. Fire 
hydrants on the 
and 


separate 
piles, pole 8, 


hardware are stored in 


shows, are 
bearing a 
comes in or a 


car car is 


“pinching” the cars minimun 
no plan 
location 


kind is 


yard, carries in hi 
Sufficient 


bridge 


material 
0 order car 
made 
the 
protection is 
south of 
outfits 


at one tim 
yard to h 
provided by 


the yard. 


timbers 
city fire 
also two 


side 


hose houses 


Large Siphon To Flood Coffer-Dam for Protection 
construction coffer-dam at lock dam No. 43, 0} 
high water rises well above of coffer-dam. The 
of sudden flooding of the forestalled by, 
steel-pipe siphon for filling coffer-dam in 


and 
top 
works is 


the rising 


SIPHON FOR FILLING 


LOCK 


COFFER-DAM IN 
AND DAM 


RISING 
43, OHTO RIVER 


WATER 


The short, or intake, leg 
graph At the summit 
siphon. The device was 
success. Major John C, 


of the siphon is shown in the photo 
there is a injector for the 
installed last year and has proved 
Oakes is engineer officer in 


steam 


charge 


FACILITIES OF THE ATCHISON, TOPEKA & 


AT ARKANSAS CITY, KAN. 


al 
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Why Hoop Concrete Beams? 


in one of the huge reinforced-concrete girders carrying 
the new baleony in the rebuilt theater at Wilmington, 
a ihed on page 834 of this issue, the designer thought 
it desirable to increase the compressive strength by in- 
serting a spiral hoop in the upper part of the girder. 
This device is not new, but it is rarely resorted to, prob- 
ably because of its doubtful utility. In commenting upon 
such a use of spiral reinforcement in 1908, Engineering 
News said editorially : 


hooped columns have, in a few published 
shown a marked Increase in strength over the straight rein- 
forced columns is no reason for attempting to utilize a similar 
construction in beams. The show that there is no 
magical property in a spirally wound hoop which can increase 
the strength of inclosed concrete, but that it is probable that 
the higher loads withstood by concrete so reinforced are due 
to the tensional strength of the hooping steel brought into 
play by the expanding laterally to the 
Poisson ratio) under the load which simultaneously causes it 
to compress in the line of application of stress 
inary compression in the upper flange of a beam 
complicates the distribution of the moment between the 
concrete and steel and renders extremely doubtful the utility 
or at least the economy of s0 reinforcing a beam. To get the 
full strength of the concrete the steel must be designed, far 
above its economical proportion, to take care of this primary 
deflection in the concrete, always providing that the shifting 
neutral axis and modulus of elasticity in the concrete do not 
so complicate the stresses as to make exact analysis 
impossible. 


Because tests, 


tests 


concrete (according 


This prelim 
hooped 


In the eight years that have elapsed much has 
learned about reinforced concrete, but nothing which 
would warrant any variation in the criticism then made. 
Hooping of columns adds toughness and raises the failure 
point—both of which increase the factor of safety. Hoop- 
ing of beams may add toughness, but the raising of the 
failure point is, to say the least, doubtful. It is prob- 
able that the spiral steel could be used longitudinally to 
much better advantage. 


been 


Estimating Armor-Plate Cost 
in a Government Plant 


The Senate bill appropriating $11,000,000 for the con- 
struction of a Government armor-making plant has not 
vet passed the House of Representatives, although it has 
heen favorably reported by the House Committee in 
charge. While its passage by the House is probable, 
in view of the action taken by the Democratic caucus 
reported in our issue of Apr. 6, the questions involved 
in the engineers’ estimates, on which this Congressional 
action is based, are of sufficient general interest to deserve 
‘USCUSSION, 

According to the testimony before the Senate Com- 
mittee on Naval Affairs, the estimates made by Admiral 
~trauss, Chief of the Bureau of Ordnance, are for the 
onstruction of a Government armor plant with a capacity 

20,000 tons per annum and show that the operating 

st of such a plant, run at full capacity year in and year 

it, would be $230 per ton of armor produced. This 
timate is for operating cost only and contains no allow- 





= 
a 
fi 


ance for interest on the cost of the plant nor for 


insurance, depreciation and obsolescence 


Tans 


It deserves emphasis at this time, whe comparative 


estimates are 


cost of 


frequently called for between the 
stat 


prise and private operation, that the two computation 


Government, or municipal operation of an entet 


should be mide on the same basts 


Government operation has a certain advantage ovet 
private operation, unquestionably on account of the lower 
rate of interest at which the Government can obtain capi 
tal; but this rate of interest should always be 
the Furthermore, the rate of interest 
charged on a Government plant should be the natural 
rate and not rate that the 


may he able to obtain by the exercise of its 


included in 
COMpArison 
some artificial Government 
spectal power 

For example, because Federal Government bonds sell 
at a price that yields only 2% on the investment, it does 
not mean that the Government can actually borrow money 
at that figure in the opeli market. It means that, because 
of the freedom from taxation and because of the use of 
the bonds as a basis for bank circulation, an artificially 
low price for them is created. For this artificially low 
price, however, the Government and the public it repre 
sents must pay eventually in some other way. If, for 
example, a city issues bonds that are free of taxation to 
build a street railway and sells the bonds at a lower rate 
of interest because they are free of taxation, then that 
city or some other city will not receive taxes on the capi 
tal represented by those bonds which it would have re 
ceived had the bonds been issued by a private corporation 

It must be evident that if a large amount of property 
in a locality is owned by the Government and is therefore 
free of taxation, the burdens of taxation must be heavier 
on the private property remaining. In comparing, there 
fore, public ownership with private ownership of a publi 
utility something must be charged for taxes on the prop 
erty in the case of the public-owned plant, not because 
such taxes will actually be paid out of its earnings, but 
because the public will lose the amount which it would 
receive were the plant owned by a private corporation 

Concerning the items of depreciation and insurance, 
there can be no question whatever that they exist just as 
much in the case of a Government plant as of one under 
private ownership. The Government may of 
properly carry its own insurance, but the risk of loss from 
fire.is there, nevertheless, and is as much a proper part 
of the expenses of operation as is the risk of injury to 
workmen and the compensation that must be paid on 
account of such risk. 

But in considering the proposed Government armor- 
plate plant special attention ought to be paid to the 
matter of obsolescence. The annual charge for deprecia- 
tion refers to the period of time at the end of which the 
plant will cease to become useful because of physical 
deterioration. The annual charge for obsolescence ‘refers 
to the time at the end of which the plant will cease to be 
valuable because it is obsolete. There is no doubt that in 


course 
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most engineering estimates made for private concerns as 
well as for the Government far 
heen made for 
importance in 


too little allowance has 
obsolescence. If anyone questions its 
with Government work, he 
would do well to make a tour of Government property 
located in various parts of the country and see what un- 
counted millions the Government has invested in the past 
in works that today are out of date and out of use. 


connection 


This question is a very practical question in connection 
with the proposed investment in a Government armor- 
plate plant. No one is wise enough at the present day 
to predict with any certainty for how much longer the 
use of armor on huge floating fortresses, to any such 
extent as in the past, is to be continued by civilized na- 
tions. Nothing can be more certain than that the years 
immediately before us are to witness most profound 
changes in methods of warfare and in international re- 
lations. No one knows what revolutionary alterations in 
methods of national defense are to result from the devel- 
opment of the submarine, the airship and the controlled 
torpedo. 

Of course, if the Government were obliged as a matter 
of national defense to incur this risk of obsolescence, 
there would be no question as to its duty to do so, be the 
cost smaller or greater. But the Government has 
avowedly undertaken to build its own armor-plate plant 
solely because it has concluded that it can save money 
by making its own armor on the previously mentioned 
estimate of $230 per ton for operating expenses instead 
of purchasing armor from the Bethlehem Steel Co. at its 
offer of $395 a ton. The Bethlehem Co. has now offered, 
however, to submit its entire plant, accounts and operations 
to the Federal Trade Commission and to manufacture 
such armor as the Government may require at such a 
price per ton as the Federal Trade Commissior., acting 
as an impartial umpire, may decide to be fair to the 
Government and to the company. If Congress is gov- 
erned by business principles and not by politics in deal- 
ing with the armor-plate question, it will accept this 
latest offer of the Bethlehem Co. rather than invest $11,- 
000,000 of the Government funds in an armor-plate plant, 
which may quite possibly need to be replaced with some- 
thing very different within a few years after its com- 
pletion. 

x 


Changes in Ocean Carriage 


No better illustration could be given of the unprece- 
dented conditions now prevailing in ocean transportation 
than the statement made last week, in a hearing before 
the Interstate Commerce Commission, that substantially 
none of the vessels which were plying between the Atlantic 
and Pacific Coasts through the Panama Canal at the time 
it was closed, last October, will be restored to that route 
now that it is reopened. 

The demand for ocean shipping and the rate for ocean 
freights have so greatly increased during the past six 
months that the vessels which were making regular trips 
through the Panama Canal from ports on the north Pa- 
cific Coast to ports on the Atlantic can earn more money 
elsewhere. 

There is no longer any need of railway transconti- 
nental rates to Pacific Coast points being less than rates 
to intermediate distances on account of water competition, 
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It is probable that this condition will contin 
considerable time. The tonnage of merchant shi) 
the ocean, through the combined effect of natura 
and destruction due to war conditions is being 
faster than it is being restored by the building 
vessels. | 

One of the industries most seriously affected | 
abnormal conditions is the lumber trade of tly 
Pacifie Coast, which is dependent on low trans}. 
rates to reach the markets on the Atlantic. In an a 
before the Seattle Engineers Club on Apr. 20 Kenn 
Kerr, editor of the Railway and Marine News, stat: 
some 20 wooden sailing vessels are now being | 
Puget Sound from native lumber and are to be eq 
with Diesel oil engines for auxiliary power. These \ 
are built to carry lumber from the coast mills to r 
inarkets. It was generally supposed a half-dozen 
ago that wooden vessels and sails for ship propulsio. 
the ocean were both obsolete. With steel at present 
prices and unobtainable for hull, engine and_ boile: 
struction except after long delays, the wooden sailing 
vessel is a most useful resource. 
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Handling High-Class Freight 
Traffic on Inland Rivers 


The question whether water transportation can be re- 
vived on the inland rivers of the United States is one ot 
great interest to the public and to the engineering profes- 
sion. It is well known that commerce has practically 
deserted most of the inland waterway routes of this 
country. There are numerous causes for this, but t 
great and controlling cause is the development of the 
railway as a freight carrier. 

To look back for a moment to the history of trans- 
portation development in the United States, the facts that 
the steamboat was invented nearly a generation carlicr 
than the railway locomotive and that water routes had 
always been the natural avenues for commerce were re- 
sponsible for the early development of steamboat trans- 
portation throughout all the settled area of the United 
States in advance of the construction of railway lines. 
Further than this, it was not until the railways had been 
in operation for half a century that the cost of railway 
transportation was brought down to a point where the 
railway could begin to become a serious competitor of 
the steamboat in freight haulage. In the last forty 
years the railway has been marvelously increasing its 
efficiency as a carrier, while inland water-transportation 
methods and machinery have been practically stationary. 
The result is that there are very few inland waterway 
routes which are today carrying sufficient commerce to 
justify the investment which the Federal Government 
has made in their improvement. 

Can commerce be restored to these waterways? Cer- 
tainly not by pursuing the methods of the past. It 
hardly needs demonstration that, while the old-time river 
steamboat could compete with the railway as it was in 
1850, it is hopelessly outclassed by the railway as it ¢x- 
ists today. Those who believe in the possibilities of 
restoring water traffic, therefore, have long been on ti 
lookout for some new methods and apparatus for water 
transport to meet the needs of the present day. 

On Apr. 15 a new type of freight carrier began run: 
on the Mississippi River between St. Louis and \.\ 
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., and a detailed description of the vessel appears 


{ 


ere in this issue. Even more important than the 
itself are the business organization and system of 
- the boat is a part. First and foremost, the new 
prise is organized and directed by an engineer, J. 
if. Bernhard, who has applied engineering methods to the 
work on which he has been engaged for several years 
the revival of river transportation. 

lt is pretty well known that such traffic as still re 
mains on inland waterways is chiefly bulk freight of the 
lnwest value. Even when the commercial tonnage on a 
river makes a respectable showing in the statistics, in 

estigation usually shows that most of the tonnage is 
made up of sand, gravel, stone, logs, luinber and coal. 
Most of the freight on the Ohio River, for example, 
whieh has been made much of by the defenders of water 
transportation, consists of coal loaded from mines on the 
Monongahela River into cheap barges and floated down- 
stream, during a rise in the river, to a market in New 
Orleans. Such methods of transportation do indeed 
show a phenomenally low cost of transport per ton- 
mile, but they are applicable in so limited a way that they 
can have little effect in restoring inland waterways to 
a commanding position in handling internal commerce. 

While the cost of hauling these low-value bulk freights 
in river barges is very low, the cost of handling them at 
terminals is apt to be heavy; and the railway with its 
hopper-bottom cars, which are able to carry a load with- 
out transfer from origin to destination, can often show 
economy over the water route if a transfer to rail or 
wagon haulage has to be made at one or both ends of 
the boat’s trip. 

For these and other reasons the new boat line that 
Mr. Bernhard has inaugurated on the Mississippi is de- 
signed to carry not the low-value bulk freights, but the 
highest class of merchandise freights. The rates on 
this class of freight are high enough so that the cost of 
transfer at one or both ends of the boat journey is a 
small percentage of the total rate compared with the cost 
of transferring bulk freight. The reasons why Mr. Bern- 
hard’s new boat has a good chance of succeeding in its 
competition for merchandise freight that the old-fash- 
ioned type of river vessel has lost to the railways are 
not because Mr. Bernhard’s barge is of steel while the 
old boats are of wood, not because his barge is propelled 
by oil engines while the old-time boats are propelled by 
the ancient stern wheels and antediluvian steam ma- 
chinery, but because Mr. Bernhard, through his boats 
ind his organization, purposes to furnish to the shipper 
a reliable and prompt transportation service, involving a 
minimum of risk. 

The first barge put in service will be followed by three 
others during the summer. The Inland Navigation Co., 
which has built and is to operate these barges, is capital- 
ized at $9,000,000 and plans to have 36 barges of 1,600 
‘0 5,000 tons’ freight-carrying capacity in service by the 
‘pring ot 1918. The company announces that it will 
carry freight on a through bill of lading to any point 
in the world, and except for less than carload shipments 
ind where the point of origin of the freight is not on a 
witch track, the company will absorb the switching 
varges at the point of origin, loading and unioading 
ind the switching charges at the point of destination. 
"he company also plans to absorb the cartage charges 


to and from the docks or wharves to the shippet 
or warehouses in the river cities at which its boats land 
Eventually, the company proposes to carry freight, 
cluding all the foregoing terminal charges, at 25°) | 
than the all-rail rates. At present, however, a 
is Incomplete and the expense in establishing the busine 
is large, it will carry freight at a rate equal to the rail 
rate minus 26°) of the company’s net receipts from the 
traflic. Whether the company can make a commercial 
success of this business remains of course to be demon 
strated. ‘There seems every reason to believe, however 
that it can carry at a material advantage over the rail 
service any freight originating and ending in the rive 
cities where it operates, 

One thing which may be well emphasized in connection 
with this subject is that the problem of reviving trans 
portation on inland waterways is not, as is commonly 
supposed and generally claimed by the waterways advo 
cates, a matter of securing further stupendous appro 
priations from the Federal Government for river im 
provement, 

The waterways are there; and the depth of water in 
them is suflicient. If water transportation is revived 
in the United States, it will be by building such types 
of vessels and such forms of apparatus for handling 
freight where the vessels make landing and by operatine 
both facilities in such an economical and businesslike 
manner that traflic will resort to the waterways because 
of their economic advantage. 


bo 


A dozen years ago the late John A. TTill, at that time 
the publisher of the American Machinist, wrote for the 
advertising pages of that publication a series of essays 
on the ethics of yood advertising. These essays con 
tained so much sound sense and represented such ad 
vanced ideas in the ethical conduct of advertising—ideas 
which at that time were comparatively new, but since 
then have been, thanks largely to Mr. Hill’s influence, 
widely adopted—that it has seemed to us worth while 
to reprint these articles in Engineering News. The 
first of these essays appears in this issue on the second 
advertising page, and the others will follow in sueceed- 
ing issues. 

The essays are modeled after the well-known “Letters 
of a Self-Made Merchant to His Son.” The style in 
which they were written, with its short, crisp sentences, 
was characteristic of Mr. Hill. It need hardly be said in 
these columns that he thoroughly believed in and prae- 
ticed himself the policy that he preached. The first 
essay, as will be seen, is chiefly devoted to the condem 
nation of the practice of knocking competitors in adver- 
tising. In his second essay, which will appear in our 
next issue, he condemns in the following terse sentences 
the practice of publishing puffs and trade write-ups, 
so called, in technical journals: 

Keep out of papers that are free with the puffs. They will 
give a hundred-dollar puff to your competitor whom they hope 
to get as an advertiser and nullify the sixty-dollar ad you are 
paying for. 

A papen that spends time and money to interest its readers 
and is very, very chary about using any puffs or write-ups, for 
you or any other advertiser, is a paper to tle to. 

Even if it has-the reputation of being mean about notices, 
stick, and put in your best puff in your regular advertising 
space. That's the paper that is‘read, and read by people who 


knowWan-advertisement in disguise -« well as they doa tech- 
nical articles 
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Beams Without Lateral Support; 
Relations of Formulas 
The interest in the Apr. 6 


number of Engineering News the article discussing beams 
without lateral support 


Sir writer read with 
Mr. Fleming has made a very 
comprehensive review of the formulas in present use. It 
matter, like that of columns in general, 


which with the knowledge of the subject at present and 


Is al however, 
the lack of data compiled from a complete and systematic 
not lend itself to a solution 
is entirely conclusive or satisfactory. It is a 


series of tests does 


which 

notable 
fact that the results of formulas and rules given by 
different authorities, when compared, are very divergent. 
This, from the nature of the problem, could naturally 
he expected, 

A few months ago the writer made a little study of 
the subject in order to see what relation, if any, exists 
between formulas for lateral flexure of beams and formu- 
las for columns. He cannot say that he has any definite 
conclusion on the subject to offer, but wishes to present 
at least a thought on the subject. 

The American Railway Engineering Association’s 
“General Specifications for Steel Railroad Bridges, 1910,” 
gives the following formulas for unit stresses in columns 
and compression flanges of beams: 

Unit 


axial col- 


] 
r 
inches and r is the least 


stress in compression on gross section of 


umns, 16,000 70 where 1 is the length of the member in 


radius of gyration in inches. 
The maximum unit stress in the compression flange of any 
1 

when flange 
b 
consists of flat 
Here lis the unsupported length of flange 
of flange, 1 and b taken in the same 


beam or girder should not exceed 16,000 200 


consists of angles only or if cover 


plates 
and b is the width 
unit of length 

Other specifications giving the same value for the unit 
stress In columns as the specifications just quoted do 
not give formulas for the reduction of unit stresses in 
compression flanges of beams and girders. Instead, they 
state that the unsupported length of a compression flange 
should not exceed 12 times the width of the flange. In 
other words, the unit stress in a flange whose unsupported 
length is 12 or less times its width need not be reduced 
for lateral flexure. Practically all specifications and 
ordinary practice make the gross areas of the tension 
and compression flanges on girders equal. 

We will attempt to find what 


relation exists 


vo! ) the for- 
r 


how 


vtween the column formula (16,000 a 


; = 
mula for compression flanges of beams ( 16,000 — 2005 


ind the specification which does not require any reduc- 
tion in compression flanges of beams where the unsup- 
ported length laterally does not exceed 12 times the flange 
width. 

The maximum flexural stress, due to column action, 
developed in the flange of a beam that is unsupported 
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laterally and carrying a uniformly distributed 
produced in a column whose length is approx 
two-thirds the length of the beam. The derivat 
the value for this equivalent column length by 
Ritter’s formula for columns is given by Mr. Ti 
referred to in Mr. Fleming’s article. Mr. Hess 
the equivalent column length for a uniformly 
beam unsupported laterally as seven-tenths the 
of the beam. Mr. Fleming states that Professor \| 
vives the value two-thirds for the same case. Then 
equivalent column length, would have a value only abo 


two-thirds as great as / in the formula 16,000 


The value of the radius of gyration in terms of tly 
width of flange varies from 0.22) for flanges witho 
cover plates to 0.24) for flanges composed of angles a 
cover plates. Using an average value of r = 0.23) and 


wD 


substituting 24/ for / in the formula S 16,000 


we get 


NS = 16,000 203 - 


4 


or, using round numbers 


SN = 16,000 200 


, 
the formula for compression flanges of beams. 

If, as usually specified, the gross areas of the tension 
and compression flanges of a girder are equal, the net 
area of the tension flange for girders with cover plates 
is approximately 85% of its gross area, for rivet spacing 


‘ordinarily used in the greater part of the girder length. 


and in its middle portion. It then follows that the unit 
stress due to bending (neglecting lateral flexture) in thi 
compression flange will have an intensity only 85% 
as great as.that in the net section of the tension 
flange. This difference in the unit stresses for the 
two flanges will be available for taking care of thi 
lateral flexure. If the bending stress in the net section 
of the tension flange is 16,000 lb. per sq.in., then th: 
stress in the compression flange (neglecting stresses due 
to lateral flexture) will be fies X 16,000 = 153,600 |b. 
per sq.in. Then if the maximum unit stress in the com- 
pression flange, including lateral flexure, is not to exceed 
16,000 lb., the allowance for flexure equals 16,000 - 

13,600 = 2,400 Ib. per sq.in. But this flexural allowance 


l 
of 2,400 is represented in the formula 16,000 — 2005 


os l ee 
200- = § ma = 12. 
And if 2005 = 2,400, then 7 


/ 
In designing and using the formula 16,000 — 200, 


} 


by the last term. 


for compression flanges, if the unsupported length is ma! 
equal to or less than 12h, no additional section ne 
ordinarily be added to the compression flange. This '- 
due to the fact that the difference in area between t! 
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section of the compression flange and the net section 
sion flange will be sufficient to compensate for the 


g produced by lateral flexure, the magnitude of 


h is ealeulated by the previously mentioned formula. 
Naturally. the case where a horizontal thrust is carried 
.e girder flange is excluded from the above discussion. 
| Henry Kercuer. 
Cleveland, Ohio, Apr. 18, 1916. 


Flood-Prevention Plans in Los 
Angeles County, Calif. 


Sir—As described in your issue of Feb, 17, 1916, check 
or restraining dams have been recommended for experi- 
mental testing in the report of the Los Angeles County 
Board of Flood Control and to a limited preliminary 
extent have been tried out in Haines Canon, which drains 
3.9 sq.mi. of the western face of the Sierra Madre range 
in this county. 

The flood problems of southern California are difficult 
and unusual, the most severe feature being the enormous 
quantities of débris eroded from the steep mountains. It 
must necessarily be deposited in the flood channels cross- 
ing the plains, which have flat gradients. In Switzerland 
and Germany check dams occasionally are used primarily, 
if not solely, for the purpose of preventing erosion rather 
than for the control of the volume of flood flow. The 
Board of Flood Control, of which the writer was a mem- 
ber, recommended to the Board of Supervisors of Los 
Angeles County that substantial appropriations be made 
for continuing experiments with these dams, to deter- 
mine their merit either in the control of erosion or in 
the preventing of the synchronism of the flood waves 
from various parts of the same basin. Provided these 
experimental construction works are accompanied with 
careful observations of stream flow, suspended matter in 
floods, rainfall, ete., not only in the basins that are so 
protected, but also in adjoining areas of similar topo- 
graphic features and exposure, the work will be well worth 
while. 

The people of our western country are so progressive 
that they are prone to seize upon slender hopes and de- 
velop them beyond proper proportion. For instance, it 
has been claimed by some that the floods in the lowlands 
can be prevented by spreading the water on the broad 
gravel cones where the streams emerge from their moun- 
tain cahons, thus putting the water underground by 
percolation. This would be a consummation devoutly to 
be wished. Near Riverside, it has been found that, for 
l4c. an acre-foot underground waters can be stored which 
subsequently are worth from $6 to $10 an acre-foot. This 
is a good investment. 

The flows handled in this way are either small floods 
or the ordinary discharge during periods of nonuse of 
the stream. The crest of a large flood wave cannot be 
so used, first, because of its violence and, second, because 
he muddy water will clog the. absorbent gravels in the 
-preading grounds. The crest of the great flood of the 
San Luis Rey River in San Diego County emerged from 
its cahon with a depth of over 15 ft. and a mean velocity 
‘rom the mountains to the sea of nearly 20 ft. per sec. 
The job of spreading waters in that mood would be rather 
1azardous. 

It has also been claimed that by planting forests in 
th 


he mountains floods can be prevented. The trees and 
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brush are 


desirable, and forestry is properly advocated 


and sustained. Forests retard erosion. The 


basin 


has a forest cover will have flow there 


a better summer 


} 


from; but after the forest floor has been saturated through 
a period of rain, the culminating great precipitation which 


also 


from the for 


produces the flood from other drainage 


produce one of practically equal volumy 
ested area. 


will 


basins 


There is danger of this same optimism now 
applied to the arguments in favor of check dams, as de 
seribed nh your Feb. 1%. 

do good in preventing erosion on the 
in canons. ‘They may even prevent 
tloods different drainage basin, al 
though this involves a delicate computation of velocities. 
No generalized statement can be made about this. Each 
locality must be studied and may or may not be benefited 
hy treatment in this regard. 


bemny 
issue of They probably will 
mountain sides and 
the synchronism of 


from portions of a 


If a great flood is projected naturally and uniformly 
down its mountain canon at the rate of 12 mi: per hr. 
and if by the construction of many of these proposed 
check or restraining dams on the upper or outer perim 
eter of the drainage basin the flow from that section 
may be stepped down to half that velocity, there are 
localities where this would result not in a reduction of 
the total volume of the flood discharge in acre-feet, but 
in a substantial reduction of the crest of the wave in cubie 
feet per second as it rises from its canon mouth. This 
would be a substantial accomplishment. The possibility 
of its demonstration was the justification for the Board 
of Flood Control for Los Angeles County recommending 
an outlay of $500,000 to test it thoroughly. 

However, I, for one, do not believe that these small 
check dams will “store” water either directly or indirectly 
underground to any such extent as to affect the volume of 
the total flood discharge or so as to obviate the necessity 
of levees across the lowlands. Unfortunately, many lay- 
men are assuming this conclusion, and this is apt to de- 
lay and interfere with flood control rather than benefit it. 

The idea has been seized upon as an easy way to pre- 
vent damages that are serious and destructive. I know of 
no river the flood from which has been controlled in any 
other manner than by levees, except that in some instances 
valuable regulation has been obtained by the use of large 
storage reservoirs, as at 
River, Arizona. 


the Roosevelt reservoir on Salt 

Personally, I am in favor of giving these check dams a 
thorough test and have used my best efforts in arranging 
with the scientific departments of the Federal Govern- 
ment for careful observations and inspection of the local- 
ities where they are being tried experimentally. Unfor- 
tunately, up to date, with the exception of determinations 
of -rainfall in a few localities in Los Angeles County, 
there has been no adequate measurement made of the 
effect of these check dams in restraining floods or débris 
in the places where they have been tried as compared to 
other adjoining localities where they have not. As far as 
I know, there is as yet nothing upon which one can base 
a fair judgment or conclusion as to their value in this 
region. 

Forestation, spreading of storm waters on débris cones, 
the construction of surface storage reservoirs and the 
building of the small check, dams in the higher portions 
of the mountains—all must be adopted in the conflict 
with the flood, on the one hand, and in preserving th: 
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summer flow, on the other. Every resource and energy 

must be utilized to make successful issue in this conflict 

with the torrents. Even then the remaining problem is 

most grave and severe, calling for all the reserve of skill 

that is available. J. B. Lirprncort. 
1100 Central Building, Los Angeles, Calif. 


3° 
Pury 


Coefficients of Retardation in 
Kutter’s Formula 


Sir—In Mr. Horton’s article in your issue of Feb. 24, 
suggesting coefficients of retardation in Kutter’s formula, 
I noticed that values for use in the design of pipes are 
included. Any of the numerous exponential formulas 
when compared with the Kutter formula show that the 
value of n varies with the size of the pipe and, in a 
given size of pipe, with the velocity. Therefore, it is 
impossible to assign correct values of n for definite con- 
ditions of pipe (perfect, good, fair, bad) and ignore 
size and velocity. Kutter’s formula was designed for 
use on open channels, being based wholly on tests made 
on open channels, and does not apply to flow in pipes 
under pressure, as is shown by the fact that it does not 
agree with an exponential formula derived from actual 
field tests of flow in pipes under pressure. 

IT am of the opinion that values of n lower than 0.012 
found by tests on concrete linings are merely due to ex- 
extent of the variation from 
This opinion is based on the following evi- 
The Ridenbaugh Canal, near 


perimental errors to the 
this figure. 
dence: soise, Idaho, shows 
as nearly a perfect surface as can be imagined in a con- 
struction for commercial 


use. Experiments have been 


made on various reaches of this canal by a half-dozen 
different field parties. 
ing from 0.0095 (on a short reach 340 ft. long) to 0.0118 


Don H. Bark found values rang- 


W. G. Steward found values 
Eleven of his 13 tests show 
B. P. Fleming found 0.0124 on a 
The writer found 0.0121 
on a tangent and 0.0129 on a reach containing both 
tangent and curves. 


(on a reach 1,478 ft. long). 
from 0.0112 to 0.0182. 

values above 0.012. 
reach with one slight curve. 


It should be borne in mind that this lining had cement 
mortar smoothed over the concrete with a steel trowel. 


No roughness appears at the expansion joints. The whole 
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FIG. 2. CANAL IN SOUTHERN CALIFORNIA, 
MASS AND MINERAL DEPOSIT 

This accumulates on smooth or rough concrete alike. K 
“n” is from 0.016 to 0.018 in these canals 


SHO 


surface is practically one smooth unbroken sheet, as - 
by Fig. 1. 

Until the most recent years too low a value ot 
used in the design of both concrete-lined channe!| 
wooden flumes. The value of n recommended by S 
Freeman and Stearns in 1907 for use in the des 
open portions of the Los Angeles aqueduct In « 
linings would have been called absurd 20 years ago. T 
value (Engineering News, Vol. 57, p. 614) was 0.018 

Both J. B. Lippincott and the writer found numerous 
cases in southern California where the value of n in co 
crete linings exceeded 0.016, yet many textbooks still hold 
to values of 0.011 for “cement with one-third sand’ 
This is the nearest thing to concrete mentioned and im- 
plies that no higher value of n should ever be used. As 
a matter of fact, it is doubtful if such a low value should 
ever be used. 

The conditions that require using a value of n between 
0.016 and 0.020 for concrete linings are, as a rule, not th 
fault of original poor construction. Moss and mineral 
growth and débris accumulations are generally respon 
sible for such values, and these must be anticipated by 
the designer through his knowledge of the climate and 
waters (see Fig. 2). Rock ravelings are to be looked 
for wherever a lined canal is located on a hillside bench 


BOISE, IDAHO 
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y 4, 


rock, especially if no space is left between the 

canal wall and the side of the cut. Sand must be 

nated from the water, if the smoothness of the 

( ete or plank floor is to be relied upon for a high 

ng capacity. There are many canals in southern 

( ornia where the bottom is covered with sand to a 

th of from 6 to 18 in. 

ig merely prevents seepage losses and contributes 

nothing toward a high carrying capacity. 

| would like to take this opportunity to correct the 

citations given by Mr. Horton at the end of his article. 
They should have read something like this: 


Report of the Florida Everglades Commission; Bulletin 
No. 194, United States Department of Agriculture, “The Flow 


In such cases, of course, the 


of Water in Irrigation Channels,” by Fred. C. Scobey; Bulle- 
tin No. 194, Colorado Agricultural College Experiment Sta- 
tion “Frictional Resistance in Artificial Waterways,” by 


one, Trimble and Jones; and a staff article in “Engineering 
nd Contracting,” Jan. 27, 1915, taken from Bulletin 126, United 
Department of Agriculture, Ap- 


plied to Irrigation Canals," 


States 


“Concrete Lining as 
by Samuel Fortier. 


Frep. C. 
Office of Public Roads and Rural Engineering. 
Washington, D. C., Feb, 28, 1916. 
| Mr. Horton’s comments on the foregoing letter fol- 
ow. Editor. | 


SCOBEY, 


Sir—The writer concurs in Mr. Scobey’s opinion that 
alues of n lower than 0.012 should not be used in design- 
ng conerete- or cement-lined channels. However, the 
writer’s table was not intended merely to cover values to be 
used in designing, but also values to be used in the solution 
of other problems occurring in hydraulic practice. For 
example, where a diversion conduit has built, it 
is sometimes necessary to estimate, in the absence of gag- 
ings, the maximum quantity of water which such a con- 
duit will actually carry when new and in perfect condition. 
This question often arises in settlement of diversion dam- 
ages. Under such circumstances it is desirable to have 
at hand the minimum values of the coefficient of rough- 
uess applicable to a perfect channel or conduit of the 
siven type, although it would never be expedient to use 
the absolute minimum values in designing the conduit 
which it is desired shall assuredly convey a certain quan- 
tity of water. In general, in designing, the capacity 
should be such that the conduit will convey the required 

amount of water after it has been in use for a consider- 

able period of time, and the joints and surfaces have 
hecome somewhat imperfect. 

The writer’s table was presented for the purpose of 
showing coefficients of roughness ordinarily applicable in 
the Kutter’s formula in accordance (1) with the best 
accepted authorities and (2) with the latest experiments. 

The writer did not attempt to present any argument 
as to whether or not the Kutter formula itself is the 
best one applicable to any set of conditions. It is a fact, 
however, that Kutter’s formula is still very largely used 
in estimating the flow in pipes and conduits as well as 
canals and rivers; and while that condition remains, it 
is desirable that the best available coefficients of roughness 
for such conduits should be utilized. 

Various exponential formulas for flow in pipes have 
been devised. In such formulas a constant coefficient, 
replacing the coefficient C in the Chezy formula, is com- 
monly used. Theory indicates, and practice confirms the 
belief, that no formula can be devised involving only a 
single term or power of r and s in which the coefficient 
will be absolutely constant. While the use of exponential 


been 
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formulas eliminates the separate calculation of the coeffi- 
cient C, yet it appears that the variation in the assumed 
constant coetlicient C 
vreat, or about as great, as the variation in the coetlicient 
n for the same class of conduits. 


in such formulas actually is as 


There is undoubtedly 
room for improvement in existing formulas for caleu- 
lating flow both in pipes and in open channels. The laws 
of flow, where uniform or stream-line motion pertains, 
as below the critical velocity, are different from the laws 
of flow for sinuous motion at higher velocities. As long 
as single-term formulas are adhered to, it seems certain 
that difficulty will be experienced in devising any single 
formula for either pipes or channels which will give equal 
ly good results for both high and low velocities. 
term formulas are, however, generally adhered to at the 
present time for (1) Because they give 
greater simplicity of caleulation than the for 
mula would (2) there has accumulated 
a large body of data, especially with reference to the 
Kutter formula, which makes its application in many 
cases more certain than that of newer formulas, 


Single 
two reasons: 
two-term 


eve: hecause 


although 
this formula is less elegant from a theoretical viewpoint. 

Attention should also be called to Nos. 3 
and 5 for “Natural Stream Channels.” In some manner 
the coefficients for these two classifications became trans 


mi he dules 


posed. The correct values are as follows: 


‘ Perfect Good Fair Bad 

(3) Winding, some pools and 
SORE, GIORR. cc ccsacece 0.033 0.035 0.040 0.045 

(5) Same as 3, some weeds and 
stones ..... 0.035 0.040 0.045 0.050 


Rovsert E. Horton. 
1916. 


~ 


Albany, N. Y., Mar. 18, 


Engineers’ Personal Interests 
Require Co-operation 

Sir—In the Apr. 27 issue you published an editorial 
under the heading “Coéperate, but to What End?” This 
editorial is of a very unusual character, having in it a 
human interest that is in general altogether lacking in 
technical journals. 

There are great pleasure and satisfaction in the work 
of an engineer. It is written in the Bible that man 
shall not live by bread alone. It seems today quite im- 
portant for someone to emphasize that neither shall man 
live by work alone. The personal interests of engi- 
neers are in need of consideration. It is a matter of 
great importance that this thought has been borne in 
upon Engineering News. 

The universally favorable comment upon the confer- 
ence in Chicago and the extended space devoted thereto 
by technical journals bring home to the profession in 
a very emphatic form the personal need of the engineer. 

It is clear that the writer of the editorial did not 
attend the conference, for he says “they went apart with 
no more definite purpose than to codperate, somehow, in 
the future.” No person present at the conference could 
fail to notice the intense interest in its proceedings by 
each of the men who were present, nor could he fail to 
observe that these men represented the best of the re- 
spective associations to which they belonged; and fur- 
thermore, he could not fail to note the decisive purpose 
pervading the remarks of all the speakers to achieve 
a betterment in conditions affecting the practice of 
engineering. AuBert J. Hiwes. 

Hickox Building, Cleveland, Ohio, Apr. 29, 1916. 
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Oil-Engine Drivem Steel Barge 
for River Freight Traffic 


A novel type of vessel for freight traffic on the Missis- 
sipp! began running between St. Louis and New Orleans 
on Apr. 15 and has aroused great interest among those 
who look for a revival of traftic on the river. 

The new vessel is the “Inco No. 1,” built and owned 
hy the Inland ‘Transportation Co., of 52 Broadway, New 
York, and st. Louis. The President of the company and 
the moving spirit in developing this new craft and putting 
it in service is John H. Bernhard, Assoc. M. Am. Soe. 
C. BE. Mr. Bernhard was also chietly responsible for the 
design and construction of the steel barges, propelled by 
gas engines using gas from producers, which have been 
running for the past year between the Warrior River, in 
Alabama, and New Orleans. These barges are operated 
by the Alabama & New Orleans Transportation Co. and 
were described in Engineering News of Dee. 4, 1913. 

In the new venture in Mississippi River traffic, how- 
ever, Mr. Bernhard is aiming to carry not the cheapest 


FIG. L STEEL BARGE PROPELLED, BY OIL ENGINES 

FOR MISSISSIPPI RIVER TRAFFIC 
class of bulk freight like coal, on which rates are very 
low, but high-class merchandise freight. The rail rate 
on this traffic is very much higher than on low-class bulk 
freight, and the boat line can make a strong appeal for 
such freight, not only on the ground of lower rates but 
of quicker delivery. 

Of course, at times of car shortage like the present, 
shippers are eager to send goods by the boat line; but 
even under ordinary conditions the delays at railway ter- 
minals are such that a boat shipment from one city on 
the river to another will usually reach its destination in 
half or a third the time it would if sent by rail. 

Merchandise shipments have been sent by rail instead 
of by boat, however, because the old river craft still in 
service are irregular and unreliable. Goods are roughly 
handled and poorly protected from the weather, from 
thieves and from fire, and in case of loss, recovery by the 
owners of the goods is more or less doubtful. All these 
conditions Mr. Bernhard hopes to change in his new 
type of boats, which are to run with regularity and are 
so designed as to reduce as much as_ possible the 
liability to accident and thus to popularize his service. 


The new type of boat is a steel barge, with (J 
It is 240 ft. long, 43 ft. wide and with a draft . 
can carry 500 tons. At 7M.-ft. draft it will 
tons. The barge is covered with a steel-plate 
tected by a wooden floor, The cargo is carrie 
deck, nothing whatever being carried in the 6 
space between the barge’s bottom and this de: 
space contains steel posts which support the «i 
and at the same time form the verticals for tive 


longitudinal trusses, These posts also support t 


water-tight bulkheads which divide the hull into 
arate Compartments, 

The advantages of carrying the cargo on the | 
stead of in the hold are the much greater conven\ 
loading and unloading and the lessened liability ¢ 
age in case of leaks. Further, the longitudinal + 
previously referred to and the transverse bulkhead 
the hull a strength and stiffness far beyond 
ordinary river craft. . 

To protect the cargo from the weather, the cargo deck 
has permanent sides with ten openings on each sid 
closed by rolling steel doors, and a roof that is mace 
sections so that any section can be lifted off when it 
desired to handle the cargo from the top. 

Probably the most striking feature of the boat i: 
external appearance is a traveling bridge crane whic 
runs on rails that extend along each side of the deck out 
side the deckhouse. A telescoping boom on this crane 
may be extended out on either side of the boat to a dis 
tance of 68 ft. and will carry a load of 3 tons. 

The old-time Mississippi river steamboat carries a 
long heavy gang-plank swung from a spar at its bow, and 
as there are few river towns along the Mississippi that 
have any wharves, this long gang-plank is necessary to 
reach from the steamer to the river bank where a landing 
is made. The traveling crane on the “Inco No. 1” takes 
the place of the gang-plank. It can hoist any section ot 
the roof, lift the cargo from the section beneath and 
transport it to the shore. It can also be used instead of 
davits for lowering boats. For handling cargo on and 
off the boats an electric truck is carried on board and 
other trucks are to be available at the landings.  Electri 
endless-belt conveyors are also to be used to transport 
freight on and off the boat. 

The barge is propelled by four 80-hp, Fairbanks- 
Morse oil engines burning a petroleum distillate of 2 
Baumé gravity. Each engine has four cylinders, operates 
on the four-stroke cycle and drives a screw propeller 951 
in. in diameter. The propeller has four blades bolted on 
a central hub. There are trap-doors in the floor of the 
barge, over the propellers. Through these doors the 
propellers can be reached and a broken blade removed and 
replaced with a new one as quickly as one could change 
an automobile tire. In tests, blades have been changed 
in 914 min. 

The engine room is at the stern, and the cook’s gulle\ 
is at the bow. When the boat is running without 
the extra weight of the engines in the stern increases te 
draft aft and reduces the draft forward, so that tl 
peller immersion is about the same with the boat ligh! 
loaded. 

The engines are started by compressed air stor 
tanks at 150 lb. pressure. An electric generator « 
by silent chain from one of the engines furnishes « 
for lighting the boat and also for operating a do 
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lectric motors used for various purposes on board. 
the boat is stationary and it is desired to operate 
enerator to furnish current 
nle—a clutch on the propellor shaft is opened and 
Klectric 


for handling cargo, for 


ngine runs without driving the propeller, 
nt is used for all heating and cooking, and no fire 
rever is allowed on board. 
(he barge is further equipped with three powerful 
hlights—one at the bow, one at the pilot house and 
t the stern; each of them can be operated from the 
t house. The combined power is 18,000 ep. 
he boat has four balanced rudders aft of the propel 
- In maneuvering, one side engine can run ahead 
Further, 
to assist in swinging the bow, as in coming alongside or 


while the one on the opposite side is backing, 


eaving a pier, there is an electric motor-driven rotary 
pump at the bow under control of the pilot, which can 
draw water from either side and deliver an 8-in. stream 
on the side opposite; the reaction of this jet exerts a 
strong force against the bow. 

The boat is operated by a captain, mate, two engineers, 
iwo oilers, four deck-hands, cook, helper and two wireless 
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he put m operation by a switch im the pilot house and 
which are capable of discharging 8,000) gal, per omit 
Mississippi River boats frequently get out of the channel 
and run aground, The “Inco No. 1” carries 2000-1 
anchors at bow and stern, and by the aid of powerful 
electric Winches these can be made use of to haul the boat 
olf if she runs aground Another most unusual device for 
a Mississippi River boat is a gun similar to those used 
mn the life-saving service for sending a line on board a 
The gun can shoot a line 1,750 ft. The 
barge carries two boats 


of 22-mi. speed, Which can be put mto the water by the 


wre ked Vesse] 


a 20-ft, power launch capable 


traveling crane in two minutes; also an ordinary rowbo:.t 
In the swift currents of the Mississippi it is often a 
difficult matter to carry a heavy line to shore for use in 
hauling the boat off a bar. With the life-saving gun, how 
ever, a line can be shot to shore and a boat's crew sent 
ashore to haul it in and draw a cable after it. 

At each end of the barge In al telescopic wireles Hhast 
which can be quickly lowered when passing under bridge 
The barge carries two wireless operators, nO that it can 
be communicated with at any time from the offices in 
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operators, who act also as freight clerks—a total of 14 
for a double watch. Instead of carrying its own gang 
of roustabouts for cargo handling, reliance is placed on 
the freight-handling force at the wharves where the boat 
will land, 

There is a refrigeration plant on board capable of cool- 
ing a chamber of 6,000 cu.ft. capacity to a temperature 
of 31° when the temperature outside is 95°. The refrig- 
eration plant is designed not merely to maintain a low 
temperature in the storeroom adjacent to the cook’s 
valley, but enables the boat to handle butter, eggs and 
‘imilar freight which requires refrigeration. 

Appliances for protecting the boat against accident are 
especially complete. As already explained, the 6-ft. high 
space between the deck and the bottom of the barge is 
divided into four water-tight compartments which can 
ilso be made airtight, so that water could not enter the 
ull faster than it could force out the air contained, and 
hy the provision of a small air compressor on board it 
would be easy to expel water if it gained an entrance. 
Chere are also connected with the water-tight compart- 
ments three powerful electric bilge pumps which may 


St. Louis and New Orleans. The captain regularly re- 
ports to these offices his position, speed, the weather, ete., 
and can promptly summon help in case of need. In 
addition, the accounting department is informed of the 
freight on board the boat before its arrival, and the time 
of arrival can be so closely gaged that a force of roust 
abouts to handle the freight can be on hand as soon 
as the boat arrives, without wasting time waiting for it 

The “Inco No, 1” 
signers in the speed which it made on its initial trip 
from St. Louis to New Orleans. The river was in flood 
and the boat had the aid of the current, but an average 
speed of 16 mi, per hr. was attained, 


surpassed the expectations of its de- 


Three additional barges are under construction and 
will be placed in service this summer, The company 
plans to have 36 barges in service by the spring of 1918. 


Raising a Town above its natural elevation is the method 
to be adopted at Milan, IL, for avoiding flood troubles For 
years there has been periodical flooding from the Rock River, 
causing property damage and unsanitary conditions The 
present plan is to elevate the grade from 2 to 6 ft. raising 
the bu‘ldings and filling in all old cellars and basements to a4 
corresponding amount 
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Land-Drainage Project in 
Northern Minnesota 


The reclamation of a large area of swamp land in north- 
ern Minnesota is to be effected by the construction of a 
system of 223 mi. of drainage ditches, known officially as 
“judicial ditch No. 25.” This work will include also 
bridges, culverts and roads and a 17-mi. river-channel re- 
vision. The total cost will be over $500,000. 

This drainage system, shown on the accompanying plan, 
will drain the basin of the headwaters of the Rapid River, 
an area of about 195 sq.mi. Practically all of this is Gov- 
ernment land and is settled along the river, where natural 
drainage permits immediate development. The wet con- 
dition of this land is not due to lack of fall, but to the 
character of the seil, which is peat and muck, with sand 
ridges that impede natural drainage. The work will cost 
about $4 per acre. It is provided for by a bond issue and 
assessed according to benefits. 

The regularity of the topography makes possible the 
location of ditches along the section lines, with an 18-ft. 
roadway on the spoil bank on the lower side of the ditch. 
There will be also a revision of the river, reducing 24 mi. 
of channel to a length of 17 mi., besides deepening and 
enlarging it to give adequate capacity for the discharge of 
laterals and the reclamation of rich bottom lands now sub- 
ject to annual overflow. 


LATERAL AND Cross-DRAINAGE DITCHES 


The general plan of drainage consists of laterals 1 mi. 
apart, connected by cross-ditches at 2-mi. intervals. In 
the northern part of the area the laterals will run east to 
the river; in the southern portion they will run to the 
eastern boundary, where the water will be diverted to the 
north and discharged into a much more defined valley than 
that offered by the headwaters. As ample depth in the 
ditches is required to secure extensive lateral effect as 
well as to provide road material, this arrangement will 
relieve the river and consequently lighten the improve- 
ments necessary there. 

The liberal use of cross-ditches is required primarily for 
effective drainage, but it adds also to the efficiency of the 
road system. For the numerous ditch crossings thus re- 
quired, pile bridges have been specified, with a view to the 
use of dredges in cleaning and the facility of placing per- 
manent structures at a later period. 

The average depth is about 7 ft. for lateral ditches and 
6 ft. for cross-ditches. The base width is generally 4 ft., 
a 3-ft. width being specified only sparingly and in con- 
nection with grades sufficient to furnish a cleaning ve- 
locity. Frequent use is made of larger bases, particularly 
on the river, where the width ranges from 12 to 35 ft. 
The average excavation is about 14,000 cu.yd. per mi. 
The average depth of the topsoil is 4.5 ft., ranging from a 
few inches to 14 ft. 

As no rainfall records or runoff measurements have been 
made within this territory, it has been necessary to use the 
data of neighboring stations. The assumptions are that 
an area of 10 sq.mi. should have a drainage outlet of 
capacity to remove 3 in. of water in 24 hr.; while for 
an area of 200 sq.mi. the outlet capacity should be 3; in. 
in 24 hr. In the design of ditches Kutter’s formula has 
been employed with n equal to 0.025, while a value of 
0.030 n has been used on the river-improvement design. 
However, in many c.ses conditions nullified the use of the 
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formula, as where hydraulic efficiency is sacrifi 
more desirable elements of ample depth, roa 
and the added effect of drainage through the sul. 
On account of the impassability of the count 
the open season and the annoyance of great 
mosquitoes, surveys for this work must be ma 


the winter. A tent outfit is carried because of ¢ 
settlement and extended areas. The methods 0} 
nary survey were similar to those in general us: 
out this section. Compass lines are started 
section corners and picketed through by axem 
quarter-post, where a new line is started. Taj, 
station stakes, and levels are run, sea-level dat 
used. 

Soundings of the topsoil are made every 300 {1 
the lines, and the depth and character of the top 






— DITCH 25 
OTHER DITCHES 





PLAN OF 


DRAINAGE DITCHES IN THE 
VALLEY, MINNESOTA 


RAPID RIVER 


subsoil are recorded. 
cost of clearing 
poses) are made 
any appreciable 
trees sufficiently far removed to escape cutting in the (\- 
ft. right-of-way. The present wood posts at corners 
will be replaced during construction by concrete monu- 
ments. Bench marks were placed every half-mile. 


Notes of the timber (size. 
and availability for construction pu 
at intervals frequent enough to in 
changes. Every corner is referred 


DRAINAGE-SuRVEY MEtHops: WINTER Work 


An efficient method of operation worked out during 
the prosecution of this survey eliminated all waiting o! 
one party on another. Axemen in pairs, using pocket 
compasses to start them from the section corners, cut 
line in different localities fast enough to keep the untaped 
line well ahead of two tapemen, who were occasionall) 
assisted in keeping ahead of the level by two axemen. 

The entire party was thus separated into pairs, each 0! 
which was always “behind,” save the axemen; and a nat- 
ural rivalry among them to bring in the most line kept 
the work at top speed. Chainage was started from eac! 
section corner, permitting the chainmen to work on an) 
line cut for them. Construction chainage must be run to 
place stakes corresponding to the chainage of the protiles. 

The inconvenience of individual lunches, since no two 
pairs worked together, was overcome by the adoption 0! 
the “nose-bag” method of log drivers, each man selecting 
his own lunch after breakfast and packing it within bis 
own coffee can, tying the whole in a small bag fitted with 
cords and wearing it on his back. The annoyance 0! the 
bag is negligible. The result of all hands working une 
pressure is an appreciable increase in the output 0: 116 
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cost of surveys of this character has ranged from 

<1) to $20 per mile, varying with the growth of timber, 

sibility of the region and like factors. 

e soil soundings of the survey indicate that 5% of 

topsoil is sandy loam, 10% is black and sandy loam of 

river valley and banks, 55% is black muck and peat 1 

ft. deep, and 30% is similar material 5 to 14 ft. deep. 
subsoil is a glacial deposit of sand and clay. 

he project has been divided into five divisions, so as to 

the work within reach of the smaller contractors. 

these divisions are best suited 

es—namely, the river division of 23 


ee of for floating 
g mi. and two 
isions of 37 and 40 mi. located in the areas of deep 
Two sections, of 62 and 78 mi., can be handled 

dry-land machines. Contracts will be let May 1 at 
Bemidji, Minn. The total 
stimated at $406,770. 

The referee in ditch matters is O. L. Dent. For judicial 
litch No. 25, A. A. Andrews is attorney, and John C, 
Burke, of Bemidji, Minn., is Engineer in Charge. 
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niuskeg. 


cost, exclusive of roads, is 


Imhoff TanK and Dunbar Filters 
at Emmis, Tex. + 
Dunbar filters to treat the effluent from an Imhoff tank 


are the unusual feature, for the United States, of a small 
sewage-disposal plant with a daily capacity of 200,000 gal., 
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people. The filter beds have an available area of 2, 
sq.ft. each, or 7,200 sq.it. for the three beds 

Mr. Werenskiold savs that he has used a Dunbar filter at 
Weatherford, 
tank and that 
period of a year and a half during which it has 
operation, the effluent being clear, odorless and stable. 

Another Dunbar bed installed by Mr. Werenskiold as 
engineer is located on the erounds ot the golf and country 
club near Dallas, not far from houses and right within tl 
grounds. The effluent is 
crosses the public highway just below the 
Werenskiold understands that the 
bed have been satisfactory during the vear it has been 
in use. 


Tex., in connection with an old. septic 


the filter has given 


good results for the 


discharged in a ray 


Ine that 


plant. Mh 


results given bv this 


In general the only difficulty experienced in these beds. 
Mr. Werenskiold says, is the tendency for the upper lave 
On that account he is 


a dosing tank for a small plant now being built, where 


to choke, if of sand. voing to Use 


nothing but sand is available. In commenting further 
on Dunbar filters Mr. Werenskiold savs: 

The great advantages of these filters are that they are so 
very elastic. They will give good results for new plants, 


where the gradually 
considerable amount in the 
quire comparatively little attention. 
turned on the bed to run for a two, till a film is 
formed and it fails to discharge the amount, then it is shifted 
on another bed, the first one rested, the film removed and sur- 
face raked up, if needed. Sprinkling 


discharge increases from nothing to a 


They re- 


can pe 


few 
The 


week or 


course of a years. 


sewage 


filters seem unsuitable 


, £14635 







yl 2 9 , 


fee eee ae on et 





















Vr Rr 
‘ae . [+575 
6Corcrerfe 9" Channe/ E+! 
Longitudinal Section of Tank and Filters 
esexs ® = oS s ELC \ ; 
r cee Aeead ( ri Bes ; 
Tas esp en POPS hae eee 





SECTIONS OF DUNBAR 
designed for Ennis, Tex., by N. Werenskiold, consulting 
engineer, Dallas, Tex. There will be two Imhoff tanks, a 
sludge-drying bed and three Dunbar filters. 

The accompanying sections through the bed show the 
size, depth and arrangement of filtering material. It will 
be noticed that the different layers of material are carried 
up the slopes. The filtering material is further described 
in the specifications, as follows: 

The filter 


from dirt; 
burned 


material must be of a durable class and free 
it may be from good cinders, slag, coke, hard- 
brickbats, clinkers or a hard and durable rock or 
gravel and of sizes shown on plans. The bottom layer D may 
be separated from the mass by forking; the finer material in 
the supporting layers C and B, as also in the distributing 
layer A, by screening through suitable screens. To prevent 
early clogging, the upper layer A should preferably be of 
cinders or coke; but if these materials are not available, 
sand, screened from gravel, will answer the purpose, though 
cost of maintenance and cleaning will be greater. The lower 
layer should be placed as loosely and with as many voids as 
possible, in order to provide good ventilation, the principal 


purification taking place in this layer as the sewage trickles 
through it. 


The Imhoff tanks are designed for a sewage flowing- 
through period of 2 hr., based on an assumed hourly 
flow of one-sixteenth the daily flow. The sludge-digestion 
chambers have an available space of 1.1 cu.ft. per capita, 


or both tanks are equivalent to 3,300 cu.ft. for 3,000 


Blocks 3x6x12 
Cross-Section of Fitter 


SEWAGE 





6 Concrete Fall f'per ft Channels from 329" to 9x9" 


Beds 
FILTERS, ENNIS, TEX. 
for small plants, and contact beds give none too good re- 
sults. 
Bids for the construction of the sewage works were 


received on Feb. 26 and ranged from $9,500 to $15,000, 
About Apr. 1 it was reported that the bids had been re- 
jected and that the city would raise funds for sewer con- 
struction on the revenue to be derived from the sewers. 


Ice Every Month in the Year was the record a century ago, 
according to extracts to notes sent to “Engineering News” by 
Carl P. Birkinbine, Parkway Building, Philadelphia These 
notes are in the form of monthly summaries of weather 
conditions for the year 1816, extracted from a book published 
in 1847 by Charles Pierce, entitled “A Metereological Account 
of the Weather in Philadelphia from Jan, 1, 1790, to Jan. 1, 
1847.” The early months of the year were warmer than the 
average, but according to Mr. Pierce's detailed note there was 
ice % in. thick several nights in April and from \ to % in 
thick “in exposed situations” some mornings in May. For 
June “there was said to be ice” one morning. In July, accord- 
ing to the record: “One frosty night was succeeded by another, 
and thin ice formed in many exposed situations in the country. 
On the morning of the 5th there was ice as thick as window 
glass in Pennsylvania, New York and through New England.” 
Ice was also reported in August, September and October. For 
the entire year the “medium temperature” in Philadelphia 
“was only 49.” Moreover, “it was the coldest summer ever 
known in the West Indies and in Africa,” and it was also very 
cold in England. 
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Bone Patent Case Dismissed 


The case of Frank A. Bone against the Walsh Con- 
struction Co. for infringement of United States Patent 
No. reinforced-concrete cantilever retain- 
ing wall was dismissed by Judge Wade of the United 
States District Court, at Davenport, Iowa, on Apr. 24. 
This date had been assigned for the trial last October, 
but when the case was called, counsel for the plaintiff 
filed a motion for continuance, basing the motion on 
the ground that his expert witness otherwise 
engaged. He did not state who this witness was or 
what the general nature of his testimony would be. 
Inasmuch as notification of trial had been ample and the 
defendant was prepared, the judge overruled the motion 
and ordered the case to proceed to trial. Plaintiff then 
dismissed the case without prejudice, and was ordered 
to pay costs. 


705,732 on a 


was 


Rapid Transit for Cincinnati 


By a vote of 39,726 for to 6,652 against, the City of 
Cincinnati, Ohio, on Apr. 25 approved the issuance of 
$6,000,000 bonds for the new rapid-transit scheme de- 
scribed in Engineering News, Apr. 6, 1916, p. 673. The 
main feature of the plan is a high-speed belt railway 
through the business district and following the line of an 
existing canal, which it is proposed to abandon. Part of 
the road will be in subway and part in open cut. Work 
will be started soon under the direction of F. S. Krug, 
Chief Engineer, Board of Rapid Transit Commissioners. 
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Cleveland Engineering Forces 
Are Reorganized 

Although retaining Robert Hoffmann as Chief Engi- 
neer of the Department of Public Service of Cleveland, 
Ohio, somewhat extensive changes have been made by 
Director Alexander Beinstein in going down the scale. 
J. M. Estep, formerly Assistant Chief Engineer, has been 
dropped and his office abolished. The same is true of 
the position of Engineer-in-Charge of Rivers and Harbors, 
held by Edgar B. Thomas. Mr. Thomas was offered a 
position in the Sewer Department, but declined. The 
work in connection with rivers and harbors has been 
turned over to F. D. Richards, Bridge Engineer, who 
will rank next to the Chief Engineer. The position of 
Superintendent of Bridges, formerly held by John Dooley, 
has been dropped, and the work pertaining thereto given 
to G. E. Randall, Assistant Bridge Engineer. The Sewer 
Department has been put in charge of A. L. Stevens, 
who formerly was in charge of sewer construction; and 
G. A. Korell, formerly Assistant Engineer in Sewer De- 
sign, has been promoted to the position of Assistant En- 
gineer in Charge of Sewer Design. The positions of 
Superintendent of Sewers and Foreman of Repairs have 
been abolished and the work will be put in charge of one 
engineer vet to be appointed. 
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Design for Road Signs Wante< 


Designs for a guide to be used exclusively wy 
state-aid roads of Illinois are invited by the State 0 
way Commission and must be submitted to the (vo 
sion, at Springfield, Ll., on or before June 1. Th: 
will be made by July 1, and a prize of $25 paid + 
person whose design is accepted. 

It is specified that the sign must be simple, distinct, ; 
clusive in design, not over 7 ft. high (when erected), 
costing not over $25 


alt 
complete, ready for erecting, |; 
must be of metal or concrete and provide space for placing 
characters, letters and figures for giving the direction and 
distance to objective points. The design selected is to 
become the property of the Commission. Other designs 
submitted will be returned if requested. William \\ 
Marr is Chief State Highway Engineer, at Springtield, 


Til. 


American $5,500,000 Contract 
for Work in Uruguay 


One of the largest contracts ever placed with an 
American firm for work in South America is that fo1 
the construction of water-works and sewerage systems 
for the three cities of Salto, Paysandu and Mercedes, in 
Uruguay, which has been taken by the Ulen Contracting 
Co., of Chicago. The total cost will be $5,534,000, and 
it is expected to have the work completed in two years. 

The cities of Paysandu (21,000 population) and Salto 
(22,000) are on the Uruguay River and respectively 70 
and 112 mi. above Treyventos, which is the farthest 
river port reached by ocean steamers. The City o 
Mercedes (16,000) is 30 mi. up the Rio Negro. Materials 
are shipped directly from this country to Treyventos and 
thence transported by lighters and tugboats. 

The water-supply is taken from the river in each case 
and pumped to settling basins, as the water contains 
considerable silt. The water is of good quality. It will 
he passed through sand filters and then foreed by high- 
pressure pumps to the storage reservoir or tanks. At 
Paysandu and Salto each town will have two elevated 
steel tanks of 1,000 cu.m. capacity, while at Mercedes 
there will be a clear-water distributing reservoir of 200 
cu.m. capacity. The distribution systems for the three 
towns will comprise about 1,000 mi. of 4- to 21-in. 
cast-iron pipe, or about 14,000 tons of pipe and special 
castings. 

The sewerage systems will be on the combined la. 
for both storm water and domestic sewage. There will 
be about 86 mi. of 8- to 22-in. concrete pipe, mae |! 
lengths of 393¢ in., also 15 mi. of monolithic sewer 
from 24-in, diameter to 6.4x7.5-ft. egg-shape section. ‘Tie 
sewage will be delivered to purification plants, inc!u ng 
septic tanks and sand filters. The effluent in each ca 
will be discharged into the rivers. The cement usec 's 
local product, known as the Metzen portland ce! 
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w ; manufactured at Montevideo. About 15,000 

metr tons will be required. 

excavation is being done by two Marion steam 

¢ - and two Buckeye trenching machines. The 

cream shovels have extension dipper handles for work on 

Jeep trenches and are equipped to operate also drag-line 
:mshell buckets. For the concrete pipe plant there 
) Blystone concrete mixers and a McCracken pipe- 


making machine. For the monolithie concrete sewer 
work there are four Marsh-Capron concrete mixers, from 
\ the concrete is raised by Lakewood elevators and 
towers and spouted directly to the forms. Steel forms 


of the Hydraulic Pressed Steel Co.’s make are used. 

The 14,000 tons of cast-iron pipe and specials is furnished 

by the United States Cast Iron Pipe and Foundry Co. 
nd the American Cast Iron Pipe Co. 

The original plans for these works were prepared by 
a French firm, but have been revised by the engineering 
staff of the contracting company. The Stone & Webster 
Engineering Co., of Boston, acts as consulting engineer. 
Work was commenced on Apr. 1, and a large amount 
of machinery and material is now on the way. 

Henry C. Ulen is President of the Ulen Contracting 
Co., First National Bank Building, Chicago. John R. 
Ulen is Vice-President, and C. M. Bonnell is manager 
of the company’s bond department, which handles the 
financing of the contract. M. R. Keefe is Chief Engi- 
neer. The branch office at Montevideo is in charge of 
Earl C. Ulen, Vice-President, and Thomas Shepperd, 
General Manager; E. G. Trueheart is Chief Resident 
Engineer, and H. W. Hengst is General Superintendent 
of Construction. The company has sent down about 24 
engineers, superintendents and foremen, and about 500 
to 600 men will be employed when the works are in full 
progress. 


"3° 


e 


Wood-Preserving Statistics 
Statistics of the wood-preserving industry, collected by 
the American Wood-Preserving Association and the Gov- 
ernment Forest Service, show that there was a material 
falling off in the industry in 1915 compared with 1914. 
This was due, doubtless, to the general inactivity in con- 
struction work during the first half of the year on account 
of war conditions and also to the difficulty in obtaining 
imported creosote. The total output of treated timber 
of various classes in 1914 and 1915 is shown in the follow- 
ing table: 
% Increase 





Kind 1914 1915 or Decrease 

Crossties, number...... 43,846,987 37,085,585 D. 15.4 
Piling, - WG.0es. +s o¢s0uees 11,920,600 9,308,420 D. 22.0 
Poles, Me fG 0 i.s5.b ae-ca¥'s 2,526,256 4,282,174 I. 69.5 
Paving blocks, sq.yd... 2,616,903 2,937,132 I. 12.3 
Construction timbers, 

ft... PMs caiaus eae ks 118,173,612 142,009,004 T. 20.0 
rossarms, number..... 674,273 146,188 D. 78.3 
umber and miscellane- 

Ous, £0, BS veuiees sun 16,347,408 13,937,508 D. 14.8 


To treat the 141,858,963 cu.ft. of timber shown for 
15 required 80,859,442 gal. of creosote, 33,269,604 Ib. 
of zine chloride and 4,899,107 gal. of all other preserva- 
tives, which included crude oil, coke-oven tar, refined coal 
r, carbolineum oils, etc. Of the creosote used in 1915, 
‘0, or 43,358,435 gal. (41,333,890 gal. coal-tar creosote 
ind 2,024,545 gal. water-gas tar) was domestic and 46%, 

37,501,007 gal., German and English oil. 

® 


Two Headgates on the Welland Canal were carried out 
Apr. 30, at Lock 8, by the wooden steamer W. J. Anerell, 
nd for Cleveland, laden with package freight. Vessel and 


? 
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towpath gate were carried out into the lower reach Navi- 
gation was delayed for about 8 hr., and damage is estimated 
at $3,000. The accident was caused by the vessel not being 
properly checked by cable upon entering the lock. 


An Explosion in the Garbage-Reduction Works of the 
Pacific Reduction Co., Los Angeles, Calif on Apr 


jured seven men, three of whom soon died, and damaged the 


works to the extent of some $15,000 The presumption is 
that gasoline used in the process of treatment was ignited b 
cigarette or otherwise. The plant has a reported capacity for 
treating 250 tons of garbage daily The Cobwell system is 
used. 


A Bridge Accident Occurred on Apr. 17 near Deputy, Ind 
about 40 mi. north of Louisville, Ky., on the Indiana Division 


of the Baltimore & Ohio Southwestern R.R This division 
is used by the trains of the Big Four system, as well as the 
Baltimore & Ohio \ derailed car in a Big Four freight train 
hit an end post of a bridge over Graham Creek and caused the 
collapse of the span. The span was a single track, pin-con 


nected, through-truss bridge 208 ft. 6 in. long The depth of 
water in the stream at the crossing and other conditions 
made the work of restoring the line at the break compara 


tively slow, and it was necessary for several days to detour 
trains around the break over the Pennsylvania tracks 


An Old Iron Bridge in Tonawanda, N. Y., was damaged 
by a flood in Tonawanda Creek on Mar. 28 The bridge is 
known as the Webster St., or “Long,” bridge and connects the 
towns of Tonawanda and North Tonawanda. The bridge was 
built in 1875 by the Wrought Iron Bridge Co., Canton, Ohio, 
had three pin-connected Pratt truss 100-ft. spans, with a 28 
ft. roadway and a 6-ft. sidewalk on each side. The failure 
of the bridge was due to the scour underneath the east chan- 
nel pier. This scour was aggravated by two canal boats that 
had been torn loose from their moorings and lodged against 
the pier. One end of the pier settled vertically about 5 ft., 
lowering the ends of the spans resting upon it by that amount 
and stopping traffic over the structure 


Bids for Constructing a Wood-Stave Supply Main for the 
new water-supply of Aberdeen, Wash., will be received on 
May 31. The conduit will be 28 in. in diameter and 22 mi 
long. (See “Engineering News,” Mar. 30, 1916, p. 603.) The 
contract for 1,000,000 of the 2,000,000 staves required has 
recently been let to the Vance Lumber Co. for $23 per 1,000 
ft., f.o.b. Malone, Wash. The freight rate to Aberdeen is $1.20 
per 1,000 ft Louis C. Kelsey, city engineer of Aberdeen, is 
engineer for the new supply. 


The Garbage-Incinerator Lawsuit against Atlanta, Ga., 
brought by the Destructor Co., New York City, has been de- 
cided in favor of the company. The Federal district court has 
ordered the city to pay the company $135,000 in addition to the 
$125,000 already paid The court has also declared that the 
city is liable for operating expenses met by the company for 
a considerable period. The mayor, who has been against the 
contract for the incinerator ever since he took office, has de- 
clared that the suit will be appealed, and the company has 
announced that it will stop operating the plant. The mayor 
has contended that the contract was not fulfilled in that the 
operating cost exceeds 25c. per ton and in that the ventila- 
tion of the main building is defective. 


The Shipbuilding Industry in the United States is experi- 
encing the greatest activity ever known. According to sta- 
tistics collected by the Bureau of Navigation of the Depart- 
ment of Commerce, there were, on Apr. 1, under construction 
or contract in shipyards in the United States 360 steel vessels 
with an aggregate tonnage of 1,067,856 tons. Of these ships 
176, with a tonnage of 823,651 tons, were ocean-going vessels, 
and 184 vessels, of 244,205 tons, were for use on the Great 
Lakes and inland rivers. The largest tonnage in any yard 
was that of the Union Iron Works of San Francisco, 151,458 
tons. The New York Shipbuilding Co., Camden, N. J., had 
126,305 tons; the Newport News yard, 119,521 tons; the Amer- 
ican Shipbuilding Co., Cleveland, 93,800 tons. 


Contracts for Two Miles of Subway Construction will soon 
be submitted for bidding by the Public Service Commission, 
New York City. These contracts comprise three sections— 
1, 4 and 5—of the new 14th St.-Eastern rapid-transit line, 
which is to be operated by the New York Municipal Railway 
Corporation. Section 1, which is 2,889 ft. long, extends from 
Sixth Ave. to Irving Place, in Manhattan, along 14th St. Sec- 
tion 2, east of here to the river tunnel, has not yet been made 
ready for bidding; Section 3, the river tunnel, was let re- 
cently. Section 4, which is 3,590 ft. long, extends along North 
7th and Metropolitan Ave. from Bushwick to Manhattan Ave. 
Section 5, which is 3,620 ft. long, extends along Metropolitan 
and Bushwick Ave. from Manhattan Ave. to Meserole St. The 
subway is to be two-track and must be comploted ready for 
operation, in 22 months from date of contract. 
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The Standard-Barrel Law, which was enacted by Congress 
a year ago and into effect on July 1, fixes the capacity 
of a standard barrel at 7,056 cu.in. (4") cu.ft.) for all dry 
commodities other This classification in- 
cludes of materials as lime and cement. Lime 
manufacturers had introduced into Congress a 
bill establishing standard lime barrels of large size and small 
size, the large barrel to hold 280 lb, and the small barrel 180 
Ib. No action appears to have been taken by 
ufacturers, however, and 
enacted before July 1, a 
barrel containing 
the law. Probably 
have not taken 
that only a very 
rels nowadays. 


goes 


than 
such 
have 


cranberries. 
course 


already 


the cement man- 
special legislation is 
using the old cement 
is liable to the penalties fixed by 
reason why the cement manufacturers 
interest in amendatory legislation is 
small amount of cement is shipped in 


unless some 
manufacturer 
3.69 cu.ft 

the 
more 


bar- 


Sewage Disposal for Los Angeles County, California, 
20 without further study for a time at least. 
County Board of Supervisors 
Sanitation 
whole 


will 
In January the 
Commission of 
Engineers to disposal for the 
county. The soon reported that an in- 
vestigation of the subject would take a year and cost $45,000, 
including salaries of $3,000 for each of the five commissioners. 
(See “Engineering News,” Feb. 24, p. 382, and Mar. 9, p. 486.) 
The have thought that the desired re- 
port could be made in a few weeks and for a slight expense. 
On learning that they were wrong and that Pasadena, South 
Pasadena Alhambra appeared to be getting their joint 
sewage-disposal project “Engineering News,” Apr. 13, 
1916, p. 725) in such shape that it could not be blocked (the 
apparent chief object of the proposed investigation), the su- 
pervisors have called a halt. 


appointed a 
report on sewage 


commission 


supervisors appear to 


and 


(see 


Large Hotels Connecting with the Railway Terminals in 
New York City are under way. The Pennsylvania R.R. has 
just announced the projected construction through a _ sub- 
sidiary of the Hotel Pennsylvania in the plot just east of its 
Manhattan terminal, lying between 7th Ave., 32d St., 33d St. 
and the Gimbel store. This plot is 200x400 ft. in area and will 
be occupied by a 23-story hotel building eventually to have 
2,200 bedrooms, though at present a 1,000-room capacity is 

Communication through the basement will be made 
with the terminal and with the Seventh Ave. subway. Ex- 
cavation work has already started. The New York Central 
lines already have built the Biltmore, opening into the Grand 
Central terminal on the and have announced their in- 
tention to erect a large, popular-price hotel to the west of the 
terminal, on the northwest of 42d St. and Lexington 
Ave. Such a hotel would connect with the Diagonal 
station of the New York City subway system. 


planned. 


east, 


corner 


also 


State-Aid Road Funds in Pennsylvania cannot be used to 
construct state highways in boroughs or in townships, ac- 
cording to opinions just rendered by William H. Keller, First 
Deputy Attorney General of that state. The effect of the 
decision is to make a clear distinction between state-aid roads 
and state highways and the money that can be drawn upon 
by the state to pay for each. State-aid roads in Pennsyl- 
Vania roads built one-fourth at the expense of the bor- 
ough or township in which they lie, one-fourth at the ex- 
pense of the county and one-half at the expense of the state. 
Heretofore some of the state highway funds have been used 
for constructing state-aid roads in boroughs or in townships. 
Hereafter, according to the opinion, all work on state high- 
ways must be paid for by the state out of money appropriated 
for the construction, maintenance and repair of state high- 
ways on the one hand, and on the other hand state-aid money 
roads that state highway routes. 


are 


must be used on are not 


Two New Salvage Companies have been organized for the 
purpose of raising and stripping sunken merchant vessels. 
One of these concerns is the Interocean Submarine Engineer- 
ing organized in Albany, N. Y., with $125,000 of 7% 
cumulative preferred stock and 10,000 shares of common. At 
first, this company will work along the Atlantic Coast, but 
it is proposed eventually to extend operations to all seas. The 
president is Rear-Admiral Colby Mitchell Chester, U. S. N., 
retired, and the principal financial backers are George F. 
Baker, Charles Sabin, Albert H. Wiggin, Percy A. Rockefeller 
and G. M. P. Murphy. The vice-president is Chief Gunner 
George David Stillson, U. S. N., retired, who was engaged on 
the work of raising the submarine F-4, near Honolulu. The 
offices of the company are in the Equitable building, New York 
City. The other is known as the Deep Sea Salvage 
Corporation. H. L. Bayonne, N. J., who is president, 
says that with the aid of a steel diving suit his company will 
be able to work at depths of 600 ft. Mr. Bowdoin states 
that the Merritt-Chapman Wrecking Co. will furnish ships 
and men for the salvage work as soon as the Deep Sea Sal- 
vage Corporation is prepared to furnish the new diving appa- 
ratus. 


Co., 


concern 
Bowdoin, 
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Scholarship in Chemical Engineering—The Che, 
of New York City announces the establishment of 
ship fund, the income from which, approximate}, 
year, is to be devoted to assisting financially desery 
men to obtain education in the field of industrial ch, 
chemical engineering. This scholarship has been e: 
Dr. Victor G. Bloede, a manufacturing chemist, of | 
Its benefits will be open to properly qualified applica 
out restriction as to residence, and may be 
institution in the United States which may be desi; 
approved by the Chemists’ Club. Applicants must, a 
mum qualification, have completed a satisfactory hi; 
training involving substantial work in elementary ce} 
physics and mathematics and present a certificats 
that they have passed the entrance examination requ 
of the College Entrance Examination Board or its eq 
Preference will be given to young men who hay 
mented these minimum qualifications with additional a 
work, especially in subjects which will form a4 
sroundwork for the more advanced study of applied « 
and chemical engineering. All inquiries should be ad 
to the Bloede Scholarship Committee of the Chemi 
50 East 41st St.. New York City. Applications for th 
mic year 1916-17 should be in the hands of the commit 
or before June 1, 1916. The scholarship will be awar 
candidates selected and notified on or 
Doctor the founder of the Bloede 
born in Dresden, Saxony, in 1849 and began his ¢t 
education at Cooper Institute in New York City Lat 
established himself as a manufacturing chemist in 
In 1873 he organized the Victor G, Bloede Co., of Balt 
of which he is president. He has been prominent in 
thropic work for many years, having presented to th: 
of Maryland its first hospital for advanced consumptive: 


effectiy 


before July 


Bloede, Scholarshi 
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PERSONALS 


onvunnuevencnenenvsouanenscunevenceusvususugnnuavenvedcstnenucosavonusvencevercestevenceosenrescavensesneenertnenregverttroety sess isons sned 


Mr. Ralph Hamlin, Assoc. M. 
neer of Pike & Cook Co., 
been elected Vice-President Director of the company 

Mr. Claude S. Gordon, Pyrometer Expert of the I!linojs 
Steel Co., South Chicago, has opened a private laboratory and 
will conduct a service department as Consulting 
Engineer. 

Mr. J. W. Lee, Jr., who recently resigned as Publicity 
Agent of the Pennsylvania R.R., will soon move to New 
York City, where he will become associated in business with 
Mr. Ivy L. Lee. 


Mr. J. D. Scott, formerly power salesman of the 
(Ore.) Railway, Light and Power Co., has been appointed 
Assistant Engineer in the office of the General Superintendent 
of the company. 

Mr. Paul Riston, 
(Penn.) “Star,” 
tawney, Penn. 
ton University 


Am. 
Builders, 
and 


Soc. C. E., 
Minneapolis, 


Chief Engi 
Minn, has 


Pyrometer 


Portland 


Assistant Editor of the Reynoldsville 
has been elected City Engineer of Punxsu 
Mr. Riston studied civil engineering at Drince- 
for three years. 


Mr. Henry W. Dun, Jr., Jun. Am. Soc. C. E., has resigned ; 
Assistant Engineer in the office of the City Engineer o 
Albany, N. Y., to enter the Engineering Department of the 
Atchison, Topeka & Santa Fé Ry. 

Mr. Milo R. Maltbie, former member of the Public Service 
Commission of the First District for the State of New York, 
has been appointed City Chamberlain of New York by Mayor 
Mitchel. Mr. Maltbie succeeds Henry Bruére. 


Mr. Henry C. Lang, formerly connected with the 
mates Division of the Public Service Commission for the 
District of New York State, has resigned to enter the employ 
of the Graves Engineering Co., Inc., New York-City. 


Mr. Alexander C. Brown, Jun. Am. Soc. M. E., Vice 
dent of the Brown Hoisting Machinery Co., Cleveland, (hilo, 
has been appointed General Manager of the company tv suc- 
ceed Richard B. Sheridan, M. Am. Soc. M. E., who 
resigned. 

Mr. Clyde B. Aitchison, member of the Public Se: 
Commission of Oregon, has resigned to become Solicitor of 
the National Association of Railway Commissioners at Wash- 
ington, D. C. Mr. Aitchison became a member of the Oreson 
commission in 1907. 


Mr. Joseph W. 


isti- 
First 


Presi- 


recently 


vice 


Hunter, M. Am. Soc. C. E., First Dei 
Commissioner of the Pennsylvania State Highway le: 
ment, has automatically become Acting Commission: 
Highways on account of the death of Robert J. Cunnin: 
noted elsewhere in this issue. 














H. Wood, recently in charge of the steam-boiler 
the American Writing Paper Co., Holyoke, Mass., 
appointed Superintendent of Power Plants in the 

| Department of the taltimore & Ohio R.R., with 
ters in Baltimore. He succeeds T. F. Foltz, who 

resigned. 

eorge B. Harley, formerly an Assistant in the office 
ublicity Agent of the Pennsylvania R.R., has been 

| Publicity Agent of that railroad. He succeeds Mr. 

1 W ee, Jr. Mr. Harley has been with the Publicity Depart- 
sa nee June, 1914. Previous to that he was on the re 

1 staff of the Philadelphia “Press” from 1908 to 1910, 
ladelphia News Bureau from 1910 to 1914, and from 

Fe to June, 1914, was on the staff of the Philadelphia 


Publ Ledger.” 
lames BE. Gibson, General Superintendent of the Kan 
(Mo.) Ry., has been appointed General Manager of 
tem He entered the service of the Metropolitan 
street Ry. Kansas City, in 1904, as clerk in the accounting 
' rtment. In 1905 he was appointed Assistant to the Pres 
ind in 1909 became Superintendent of the 48th St. and 


H son division of the company, where he remained until 

when he was appointed to the office of General Super- 
ntendent. He served in that capacity through the reor 
wnization of the Metropolitan as the Kansas City Ry. Mr. 


ibson is a graduate of the University of Missouri. 


Mr. James H. Van Wagenen, Assoc. M. Am. Soc. C. E., who 
.¢ been with the International Boundary Commissions for 
several vears in charge of field parties engaged on the survey 
e International Boundary Line between the United States 
inada, has been appointed Engineer to the Commissions, 
n irge of the direction of all the field and office work of 
the United States section of the Commissions Mr. Van 
enen graduated at the University of Missouri in Civil 
Ieneineering in 1908 and previous to his engagement with the 
sundary Commissions was with the U. S. Geological Survey 
topographic surveys in North Dakota, and later was an 
\ssistant Engineer with the Illinois Highway Commission, 


Mr. W. E. Skinner, Assoc. Am. Inst. E. E., President of W. 
E. Skinner, Ltd., Winnipeg, Man., has opened an office as Con- 
sulting Engineer at 415 Plymouth Building, Minneapolis Minn. 
For nearly 10 years Mr. Skinner was in the employ of the 
Westinghouse Electric and Manufacturing Co. at East Pitts- 
burgh and Buffalo. He acted as Consulting Engineer for the 
Hawaiian Electric Co. from 1900 to 1904, at which time he 
entered the employ of the Canadian Westinghouse Co., Ltd., at 
Hamilton, Ont., and later was in charge of that company’s 
Winnipeg office until 1907, when he organized the firm of W. 
kh. Skinner, Ltd. Mr. Skinner has also for several years acted 
na consulting capacity to the Public Utilities Commissioner 
of Manitoba. 


Mr. Theodore Speiden, Jr., who was appointed Superintend- 
ent of the Chattanooga and Nashville divisions of the Nash- 
ille, Chattanooga & St. Louis Ry. the early part of this year, 

s been made Assistant General Manager of the road, with 
headquarters at Nashville, Tenn. Mr. Speiden entered the En- 
sineering Department of the Louisville & Nashville R.R. in 
1so9. He was promoted in 1905 to the position of Road- 
master, which he held until 1914. The last two years of that 
time he was also in charge of the reconstruction of 14 mi. of 
the Lewisburg & Northern R.R., the only portion of that line 
built with the company’s forces. In 1914 he was appointed 
\ssistant Superintendent of the Chattanooga division of the 
Nashville, Chattanooga & St. Louis Ry., and in July, 1915, was 

ide Superintendent of the division. 
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rhomas J. Keane, Superintendent of Asphaltic Construc- 
in the Pennsylvania State Highway Department and 
stant at the department's testing laboratory, died at his 

sidence In Harrisburg, on Apr. 25. He had been connected 
th the State Highway Department since 1912. Previous to 
time his home was in Pittsburgh. 

\lbert Frank Brewer, General Superintendent of the Ore- 
Short Line R.R. at Pocatello, Idaho, died from an at- 
of heart failure while visiting a friend in Cleveland, 
on Apr. 17. Mr. Brewer had been connected with the 

eon Short Line for 20 years. Previous to that time he 
Superintendent of Transportation of the Denver & Rio 

nde R.R. at Denver. He was 54 years old. 


‘obert J. Cunningham, State Highway Commissioner of 
sylvania, died at his home in Sewickley, Penn., on Apr. 
‘t 56 years of age. He was born in Elizabeth, Allegheny 
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County, Pennsylvania For a time M Cunnineha neaged 
in newspaper work In 1903 he was elected Comptroller of 
Allegheny County and served until 1906, when he was elected 
State Senator Hie was appointed Highwa Commissioner in 
1913 by Governor Brumbaugh 

Charles Henry Preston, M. Am. Soc. ¢ Ke Architect and 
Civil Engineer, died at his home in Norwich, Conn. on Apt 
IS. Mr. Preston started his business career as a millwright 
He spent five years as an apprentice and journeyman with 
the firm of MeQuirk & Bacon, Architects and Builders, and 
then studied architecture at Northwester: University for 
several years Mr. Preston built some of the largest build 
ings in Norwich and other Connecticut cities and during 


the past year had drawn plans for the new buildings con 
structed at Taftsville to replace those destroyed by a fire 
which occurred there a year ago 
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' ENGINEERING SOCIETIES 
COMING MEETINGS 
CANADIAN RAILWAY CLUB, 
May 9% Annual meeting in Montreal Secy., James Powell 
I. O. Box 7, St. Lambert, P. Q 
RAILWAY DEVELOPMENT ASSOCIATION 
May 4-11 Annual meeting in New Orleans Secy., H. © 
Hartzell, B. & ©. R.R., Baltimore, Md 
NATIONAL FIRE PROTECTION ASSOCIATION 
May $%-11 Annual meeting in Chicago Secy., Franklin H 


Wentworth, 87 Milk St... Boston. 
AMERICAN SUPPLY AND MACHINERY MANUFACTURERS 
ASSOCIATION 
May 10-12. Convention in Pittsburgh Secy., F. D. Mitchell, 
1510 Woolworth Building, New York City 


TAYLOR SOCIETY 


May 11-13. Conference on scientifiC management in Cleve 
land. Secy., H. W. Shelton, Hanover, N. H. 
INTERNATIONAL RAILWAY FUEL ASSOCIATION 
May 15-18 Annual meeting at Hotel Sherman, Chicago 
Secy., J. G. Crawford, 702 East 51st St., Chicago 
NATIONAL DISTRICT HEATING ASSOCIATION 
May 16-19 Kighth convention in New York City Secy., D 
L. Gasgill, Greenville, Ohio. 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION 
May 17-20 Annual convention in Galveston, Tex Secy., 
H. S. Cooper, Slaughter Building, Dallas, Tex 
NATIONAL ELECTRIC LIGHT ASSOCTATION, 
May 22-26 Convention in Chicago Secy., T. C. Martin, 
29 W. 39th St., New York City 
MASTER BOILER MAKERS’ ASSOCIATION 
May 23-26. Annual meeting in Cleveland Secy 
Vought, 95 Liberty St. New York City. 
AMERICAN IRON AND STEEL INSTITUTE 
May 26-27 General meeting in New York City Secy., 
J. T. MeCleary, 61 Broadway, New York City 
NATIONAL CONFERENCE ON CITY PLANNING 
June 5-7. Conference in Cleveland Secy., Flavel Shurtleff, 
19 Congress St., Boston, Mass 
AMERICAN WATER-WORKS ASSOCIATION 
June 5-9. Convention in New York City Secy., J. M. Diven, 
47 State St., Troy, N. Y 
MASTER CAR BUILDERS’ ASSOCIATION 
Annual meeting, Atlantic City, N. J.. June 14-16, 1916. Seey., 
Jos. W. Taylor, Karpen Bldg., Chicago. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
June 14-17. Eighth semiannual meeting Cleveland Secy 
I. C. Olsen, Cooper Union, New York City 
SOCIETY OF RAILWAY CLUB SECRETARIES 
June 16-17. Annual meeting in Atlantic City Secy., H. D 
Vought, 95 Liberty St., New York City. 
AMERICAN RAILWAY MASTER MECHANICS ASSOCIATION 
Annual meeting, Atlantic City, N. J., June 19-21, 1916 Secy., 
Jos. W. Taylor, Karpen Bldg., Chicago 
TRI-STATE WATER AND LIGHT ASSOCIATION OF THE 
CAROLINAS AND GEORGIA 
June 21-23. Annual convention at Isle of Pines, S.C. Secy., 
W. F. Stieglitz, Columbia, 8. C 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 27-30 Annual meeting in Pittsburgh Secy., Charles 
Warren Hunt, 220 West 57th St., New York City. 
AMERICAN SOCIETY FOR TESTING MATERIALS 








June 27-30. Annual meeting in Atlantic City Seey 
Edgar Marburg, University of Pennsylvania, Philadelphia, 
Penn. 


Amertean Society for Testing Materials—The annual meet- 
ing will be held at the Hotel Traymore, Atlantic City, N. J., 
June 27-30, 1916, the last session being held Friday after- 
noon instead of Saturday morning, as has been the recent 
custom. The provisional program shows three sessions on 
Tuesday and two each on Wednesday, Thursday and Friday 
The nominating committee has announced the following nom- 
inations: President, A. A. Stevenson; vice-president, 8. 8S. Voor- 
hees; executive committee, W. H. Bassett, John Brunner, G. W 
Thompson, F. E. Turneaure. The following officers hold over 
for another year: Vice-President, W. O Bixby; executive cam- 
mittee, J. H. Gibboney, W. K. Hatt, J. A. Mathews, Edward 
Orton, Jr. 
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Closer and Lock for Sliding Doors 
° e A simple but effective device for automaticall 
Appliances and Materials and locking elevator and other heavy rolling doors 


marketed by the Reliance Ball Bearing Door H 
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As shown in t! 
New Two-Speed Hoisting Engine the device consists of two metal arms and a plain to 

A new two-speed hoisting engine has just been developed and operates by means of a flat spiral spring an 
by the J. S. Mundy Hoisting Engine Co., Newark, N. J. The One end of one metal arm is pivoted to one side of 
engine has three 3%-in. cylinders (2%-in. stroke) 120° apart, door; one end of the other arm is pivoted to the do 
with connecting-rods coming to a single pin on a crank disk The free ends of thé two arms meet in the cent 
It is designed to run under constant steam pressure (100 Ib.), toggle joint mounted in a flat disk containing a spi: 
The two arms are in alignment horizontally across + 

and a horizontal pull at the lever handle breaks the 

locking the door. As the door is opened and slid 

arms rise with the disk at the toggle joint, formi: 

verted V. When pressure on the lever handle is rel 
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“RELIANCE” DOOR CONTROLLER 


~ 4 


spring at the top of the V and the weight of the disk cause 
the door to slide silently shut and automatically lock as the 
two arms resume again their horizontal alignment. A liquid 
check reduces the speed of the door as it is about to close 
and eliminates all noise and jar. 


* * * 


Distributing Device for Dump-Wagons 
To regulate delivery through the drop doors of dump- 
wagons built by the Studebaker Co., South Bend, Ind., the 
NEW MUNDY TWO-SPEED HOIST device shown is being used. The winding roller A has a chain 
B which can be slipped over a hook bolt in the platform at 
at constant speed (500 r.p.m.) and is particularly light, com- the driver's seat. This limits the revolution of the winding 
pact and portable, being 40 in. long, 25 in. wide and 32 in. roller, so that the chain C holds the door D instead of over- 
high. 
The engine is geared 31:1 for boom swinging. The maxi- 
mum line pull is 2,000 lb. at 40 ft. per min. rope speed. The 
drum is 10 in. in diameter by 12 in. long and is on a 2;';-in. 
shaft. The complete hoist weighs 1,000 Ib. 
7 = * 


High-Pressure Valve 

A line of forged-steel globe and angle valves has been 
designed by the Crane Co., Chicago, for hydraulic pipe lines, 
compressed-air and gas containers, engine-starting air sys- 
tems and other extreme-pressure service. They are designed 
for hydraulic installations 
having 6,000 Ib. per sq.in 
working pressure not sub- 
ject to shocks and to 3,000 ie 
Ib. subject to extreme 
shock. The accompanying lobin ; S 
sketch shows the construc- Bronze hauling and letting the door drop to its full opening The 
tion. The body is of forged aie hook is within easy reach of the driver from his seat, and oF 
steel liberally proportioned varying the length of chain between the hook and the rolle! 
The bonnet is of tough j H the doors can be held at any width of opening, thus allowing 
close-grained bronze The the material to be distributed as the wagon moves forward 


stem is of rolled Tobin ff * * * 

bronze or Monel metal; a i Wearing Plates for Valves 

lever handle is required A oa t In response to a demand for a steam or water valve that 
renewable seat bushing is t = can easily and quickly be made tight without grinding, the 
used, of hard bronze or c = O’Malley-Reare Valve Co., Chicago, has produced a design 
Monel metal; this slips into Hi ay Pha a with the valve head and seat made up of superimposed uni- 
the body, bearing on a soft- bY - form plates held by nuts. When a valve leaks from wear, the 
metal gasket at the bottom 7 f ; i = bonnet is taken off and a plate from both the seat and the 
and having another soft- . a S } head is removed. New plates can be put on, or the retain- 
metal gasket between it and a *~ ing nuts can be tightened up on the remainder. The multi- 
the bonnet. For sizes of 1 Fi ¢ f , \ plate design is now made for all services; the plates are made 
in. or less the bonnet has a f . of brass, composition nickel, Monel metal, etc. 

hexagon section to facilitate ee 


DELIVERY-CONTROL DEVICE FOR DUMP WAGONS 


removal; for 1%-in. valves CRANE HIGH-PRESSURE Gasoline-Engine Starter 
and larger the bonnet is VALVE A new attachment for starting small gasoline ens!nes 
bolted on. The stem ends has been devised by the Railroad Water and Coal Handling 
in a long tapered plug that seats on the removable bushing; Co., Chicago. The scheme employed is first to inject a small 
the thread is long and fine pitched. The stem has a shoulder quantity of explosive mixture into the compression space 
that seats on the bonnet when the valve is wide open— with the crank set just above the dead center and then to fire 
permitting packing when the valve is open. The stock sizes the mixture by moving the igniter. Compressed air for otom- 
range from % to \% in.; larger sizes are made to order izing and injecting gasoline is supplied by a hand pum) 








